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Foreword
inspired by the potential for technology-enabled tools to contribute to the evolution of the monitor-
ing and evaluation (M&E) field, and by the information and communication technology (icT) innova-
tors we have met in the course of our work at the Rockefeller Foundation, we are pleased to provide 
financial support for this paper as part of a wider effort to promote innovation in evaluation. 
The increasing complexity of development coupled with the widening range of public, not-for-profit 
and private sector actors and the demand for more timely feedback has challenged the utility of 
conventional approaches to monitoring and evaluation in many development contexts. Though 
emerging information and communication technologies offer the promise of including more voices 
in a more timely way than conventional methods, the methodological rigor of technology-enabled 
M&E has sometimes been questioned and viewed as unreliable in contemporary evaluation debates, 
Despite great strides in the rapid adoption and proliferation of technology throughout the world, 
evaluation practice has remained largely paper-based. As a result, traditional evaluation methods 
and approaches to learning, accountability and feedback have often not kept pace with the signifi-
cant advances in technology.
in spite of this broad reluctance, M&E innovators are already experimenting in this new space and 
harnessing the power of technology to confront both real-world evaluation constraints and funda-
mental methodological challenges. By reflecting on ways in which these innovators have begun to 
navigate new territory, and by exploring the great potential for technology to further transform and 
advance traditional evaluation methods, this paper aims to highlight the current state of tech-en-
abled M&E while also maintaining a critical perspective which recognizes the limitations and inherent 
risks which evaluators should remain mindful of when engaging in this new and exciting space. 
in this paper, the authors highlight some of the ways that icTs are helping overcome common M&E 
challenges, including “real-world” challenges and methodological and conceptual challenges. The 
paper also offers ideas on untested areas where icTs could play a role in evaluation, and an in-depth 
discussion of some of the new challenges, problems and risks that arise when incorporating icTs 
into the M&E process as a whole. Finally, it offers a checklist for thinking through the incorporation 
of icTs into M&E.
As we continue to explore and apply new technology in our work at the Rockefeller Foundation 
and to learn from M&E innovators, we hope that this initial landscaping of icTs in M&E serves as 
a launching point for further discussion, learning and improved M&E practice, all in the service of 
better development outcomes for humanity. 
Nancy MacPherson 
Managing Director, Evaluation
The Rockefeller Foundation
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Executive Summary
Background
Various trends are impacting on the field of monitoring and evaluation in the area of international 
development. Resources have become ever more scarce while expectations for what development 
assistance should achieve are growing. The search for more efficient systems to measure impact 
is on. country governments are also working to improve their own capacities for evaluation, and 
demand is rising from national and community-based organizations for meaningful participation in 
the evaluation process as well as for greater voice and more accountability from both aid and devel-
opment agencies and government.
These factors, in addition to greater competition for limited resources in the area of international 
development, are pushing donors, program participants and evaluators themselves to seek more 
rigorous – and at the same time flexible – systems to monitor and evaluate development and hu-
manitarian interventions. 
However, many current approaches to M&E are unable to address the changing structure of de-
velopment assistance and the increasingly complex environment in which it operates. Operational 
challenges (for example, limited time, insufficient resources and poor data quality) as well as meth-
odological challenges that impact on the quality and timeliness of evaluation exercises have yet to 
be fully overcome. 
A second trend, happening in parallel to these changes in the international development and evalu-
ation space, is the explosive growth of mobile phones and other information and communication 
technologies (icTs) at all levels of society around the globe. Greater access to digital devices, espe-
cially the mobile phone, is changing how people access information, how they communicate, and 
how they engage with services and each other. increasing attention to and sophistication of digital 
tools is permeating the sphere of development as well. new tools and approaches are rapidly making 
their way into the area of M&E, yet many M&E practitioners have not explored their potential.
The current paper offers a broad overview of how icTs and digital tools are being used to help bring 
M&E up to speed with the changing external environment and ways that they are helping to address 
operational and methodological challenges. Based on an examination of the available literature; 
in-depth discussions with development, technology and evaluation practitioners; and interviews 
with development and evaluation experts from a range of disciplines who are working to find new 
ways to measure progress and impact qualitatively and quantitatively and to learn and improve 
practices, the paper offers a snapshot of a wide range of ways that icTs are being integrated into 
M&E.
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Key Messages 
1. ICTs are being used throughout the planning, monitoring and evaluation cycle, but there is 
little hard evidence of their effectiveness. 
 There is quite a bit of experimental use of icTs in M&E, yet much of it is not well-documented in 
terms of its usefulness in overcoming operational and methodological challenges or improving 
the M&E process. it can be difficult to convince donors or management that using a new tool is 
a useful investment due to the lack of evidence.
 some examples of how experimentation is happening in the various stages of the M&E cycle 
include:
•	 Diagnosis. icTs are being used to bring new voices and broader participation into program 
diagnosis and enable a wider range of input at a reduced cost. They are enabling evaluators 
to better manage and pull possible trends out of large data sets.
•	 Planning. icTs are being used to help achieve greater inclusion in planning processes. new 
technologies make it easier to compare and visualize data sets and to analyze data based 
on location so that resources can be better allocated. Data are also being aggregated more 
quickly and shared at various levels to improve participation in the planning process and to 
make better decisions. new software tools are being used to enhance the development and 
management of theories of change.
•	 Implementation and monitoring. icTs are allowing for the collection of real-time data on 
participant experiences, behaviors and attitudes, meaning that analysis can be conducted 
early in the process and course corrections can be made to improve interventions and 
outcomes. Direct feedback from program participants is also being made possible through 
new icTs, and it is assumed that this can help achieve greater transparency and account-
ability. 
•	 Evaluation. icTs can be integrated to increase the voice of vulnerable and underrepresented 
groups and broaden the types and volume of data being collected, combined, compared and 
analyzed. new technologies may be able to help overcome challenges and constraints such 
as sample bias and poor data quality, and improve the understanding of complex sets of 
behavior and data.
•	 Reporting, sharing and learning. icTs are enabling wider circulation of evaluative learning, 
interactive sharing, and greater public engagement with evaluation findings.
 
2. A number of areas with potential have not been sufficiently explored. 
 it is supposed that icTs could play a role in improving the validity of methods such as sample 
selection strategies (for example random routes), improving baselines or reconstructing 
baselines, reducing sample bias, enhancing rating scales, supporting concept mapping, evalu-
ating complex interventions and improving qualitative case study methods. Many new ideas 
have not been tested and explored, however, and further work could be done to experiment 
with some of the ways that icTs could support these methods.
E m E r g i n g  O p p O r t u n i t i E s :  m O n i t O r i n g  a n d  E va l u a t i O n  i n  a  t E c h - E n a b l E d  W O r l d xi
3. ICTs bring new challenges that evaluators need to prepare for and address.
some of these new challenges include: 
•	 potential for selectivity bias when those who do not have access to or strong capacity to use 
icTs are left out
•	 potential for tool- or technology-driven M&E processes when M&E plans are adapted to icT 
tools rather than icT tools being selected because they can help meet the needs of an M&E 
plan
•	 overreliance on digital tools, data and numerical indicators, which may lead to a loss of 
quality control measures, over-collection of data with little capacity to analyze it or provide 
context, and the loss of the personal rapport and contextual understanding obtained from 
project visits and face-to-face interviews when these are replaced with rapid and often 
remote electronic data collection
•	 low institutional capacity and resistance to change, which are common challenges for orga-
nizations that do not have the budget to fully train and integrate icTs into their operations
•	 loss of privacy and increased levels of risk for evaluation participants, which can result 
if data and privacy are not carefully protected, and if a thorough risk assessment is not 
conducted to plan for potential negative or unintended consequences.
4. Careful planning and analysis around the use of ICTs can help mitigate risk and improve 
outcomes.
 A number of lessons were drawn from conversations with practitioners and a review of the liter-
ature as well as blog posts and other less formal documentation. These lessons, which can serve 
as a starting point for those wishing to begin integrating icTs into their M&E practice, include:
•	 develop a quality M&E plan before thinking about how icTs can help with implementation
•	 address threats to evaluation validity including internal design validity, statistical conclu-
sion validity, construct validity, and external validity
•	 determine whether and how ICTs can add value to an M&E plan rather than forcing icTs into 
a plan or starting with icTs and creating a plan that revolves around them
•	 select or assemble the right combination of ICT and M&E tools because no one icT or M&E 
tool is likely to offer everything that an organization or evaluator is looking for
•	 adapt and test the tools and the process with different audiences and stakeholders and 
iterate them along the way to be sure they are appropriate and user friendly and that they 
work for different stakeholders
•	 be aware of differing levels of access and inclusion because marginalized members of a 
community or group may be left out if icT-enabled M&E is not designed with inclusion in 
mind
•	 understand people’s motivation to participate in M&E – including program participants, 
staff, government, and any other stakeholders – and designing accordingly
•	 ensure privacy and protection so that the M&E process is not putting people at risk
•	 identify potential unintended consequences that could result from the introduction or use 
of icTs, including domestic violence against women, theft, harassment from authorities, 
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competition for devices, or misinterpretation of the goals of the evaluation exercise
•	 build local capacity and base processes on local systems rather than bringing in top-down, 
externally created solutions that may be costly and unsustainable in the longer term
•	 measure what matters by ensuring that tools are not leading the process, but rather they 
are enhancing the collection of the data needed for the evaluation process
•	 share M&E information effectively with program participants and staff and use it to support 
better decision-making, learning and improvement.
Conclusion
The field of icTs in M&E is emerging and there is activity happening at multiple levels and with a wide 
range of tools and approaches. The field would benefit from a greater effort at documentation, as 
evidence of the utility and impact of icTs for M&E is still underdeveloped. increased pressure to show 
impact may open up space for testing new approaches, and some of those highlighted in this paper 
could serve as a starting point for exploration. At the same time, a number of pitfalls have been 
signaled and these need to be considered when designing an evaluation plan that involves icTs. The 
checklist offered in this paper can help evaluators think through known challenges and identify other 
barriers and potential risks. An investment in the development, application and evaluation of inno-
vative new M&E methods could help evaluators and organizations adapt their approaches through-
out the entire program cycle, making them more flexible and adjusted to the complex environments 
in which development initiatives and M&E take place. 
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Introduction
Greater competition for the limited resources 
available for international development assistance, 
combined with the broadening expectations of what 
development assistance should achieve, has height-
ened the demand for efficient systems to assess the 
performance and impact of international develop-
ment programs. Developing country governments 
are also increasing their commitment to building 
systems that can assess the performance of national 
development plans, as evidenced by a steady 
growth in the number of developing countries that 
are implementing national evaluation policies. in 
addition, as civil society and local organizations 
gain greater voice, there is a heightened demand to 
assess the participatory, humanitarian and equity-
focused dimensions of development and to include 
program participants more meaningfully in moni-
toring and evaluation (M&E) processes. Finally, the 
growing scope of human-made and natural crises 
has increased the demand for assessing the impacts 
of development during crises and in unstable envi-
ronments.
All of these factors are creating a greater demand 
for more rigorous – and at the same time more 
flexible – systems to monitor and evaluate devel-
opment and humanitarian interventions. critical 
assessment of the strengths and limitations of 
current approaches to M&E has identified serious 
limitations of many existing approaches for ad-
dressing the changing structure of development 
assistance and the increasingly complex environ-
ment in which it operates. 
Alongside this wider context, there are two broad 
sets of historical challenges in conventional M&E 
approaches. The first set is often referred to as 
“real-world” or operational challenges, while the 
second set can be categorized as methodological 
challenges. Emergent icT tools and applications 
may have potential to help address some of the 
overarching M&E challenges in the wider develop-
ment space while, at the same time, contributing 
to overcoming real-world and methodological chal-
lenges.
1.1 Real-world challenges 
Generally, evaluations and monitoring systems are 
conducted and created under “real-world” con-
straints, meaning they operate within a limited 
budget and have limited access to important data. 
in addition, they must be designed, implemented, 
analyzed and disseminated under severe time con-
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straints.1 The following lists some common challeng-
es resulting from real-world constraints.
•	 The	cost	of	collecting	the	desired	data	is	too	high	
to be feasible within the approved budget. This 
means that the sample size has to be reduced 
or that important qualitative data collection 
methods which complement the quantitative 
survey, such as focus groups or in-depth in-
terviews, cannot be included in the evaluation 
design.
•	 The	 range	 and	 complexity	 of	 potential-
ly relevant data is expanding exponen-
tially through the availability of big data,2 
 and the speed and ease of collecting new kinds 
of data. Most current M&E systems do not have 
the technical expertise and logistical or financial 
resources to capture, or utilize all of this data.
•	 It	is	difficult	and	expensive	to	obtain	up-to-date	
information on how target populations use the 
services offered by government or development 
institutions.
•	 Certain	groups	are	difficult	or	expensive	to	reach,	
such as drug users, sex workers, ethnic minori-
ties, poor households in remote areas or families 
who have moved from their original addresses. 
consequently, they are often excluded or under-
represented in the evaluation.
•	 When	evaluations	are	conducted	in	conflict	zones	
or in dangerous communities, it is difficult for in-
terviewers to reach some areas or it is risky for 
1 There are two kinds of time constraints. The first refers to the time 
period during which the evaluation must be conducted. For example, 
the terms may stipulate that the evaluation must be designed, imple-
mented, analyzed and the report presented within a certain number of 
weeks, and the evaluator may feel this does not allow sufficient time. 
The second refers to the stage of the project at which the evaluation 
is conducted. For administrative reasons, many evaluations that are 
intended to assess project impacts are conducted at a point in the 
project when it is still too early to assess impacts. 
2 “Big data” is an umbrella term that refers to one or more of three 
trends: i) the volume of digital data generated daily as a by-product 
of people’s use of digital devices is growing; ii) new technology, tools 
and methods are available to analyze large data sets that were not 
specifically created for the purpose of analytics; and iii) policy-making 
insights are being extracted from these data and tools. section 3 of 
this paper expands on the role of big data in M&E.
respondents to be seen talking to interviewers. in 
other cases, cultural constraints make it difficult 
for women to travel outside their compounds or 
meet with interviewers. 
•	 Observing	how	a	project	 is	 implemented	can	be	
just as important as measuring the changes that 
have taken place over the life of the project (the 
conventional pre-test-post-test comparison). 
However, observing the implementation process 
is time-consuming, expensive and complicated, 
and is often excluded from the evaluation.
•	 Development	 programs	 are	 affected	 by	 the	
economic, political, socio-cultural, demographic 
and ecological/environmental contexts within 
which they operate. However, due to the costs 
and complexity of collecting information on these 
contextual factors, they are often not systemati-
cally incorporated into the evaluation design.
•	 Finally,	 validity	 of	 the	 evaluation	 findings	
depends in large part on the quality of the data 
collected. unfortunately, data quality control is 
such an expensive and time-consuming process 
that, when working under budget and time con-
straints, it may not be possible to follow standard 
quality control procedures, such as checking to 
ensure the right subjects have been selected 
and interviewed, or ensuring that questions are 
asked correctly, in the right order and with the 
correct follow-ups. 
1.2 Methodological 
challenges 
in addition to real world constraints, methodological 
challenges impact on the quality and timeliness of 
evaluation exercises. The list below identifies some 
examples of these challenges. 
•	 Most	widely-used	M&E	 systems	were	 designed	
to study relatively stable programs, with a well-
defined set of outcomes that were expected to 
be achieved through fairly simple causal paths. 
However, today, many development agencies 
are moving towards multi-donor programs, with 
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multiple and often changing interventions, and 
responsibility for the programs and manage-
ment of resources is increasingly moving to host-
country agencies. Thus, it is recognized that 
conventional evaluation designs that work for 
“simple” or “complicated” programs no longer 
work for the emerging complex programs that 
must be implemented in fast-changing environ-
ments that face factors such as climate change, 
ongoing conflict, and weak or failing states. This 
new focus on complexity also recognizes the in-
terconnectedness of programs being evaluated 
with other features of the country or the inter-
national environment. complexity is a challenge 
that the evaluation community is only starting 
to address (Box 1 provides a brief definition of 
the concepts of “simple”, “complicated” and 
“complex” programs.) 
•	 Programs	 intended	 to	 produce	 behavioral	
change, such as reducing high-risk sexual 
bOx 1
Defining simple projects, complicated programs and complex 
interventions 
Simple projects:
•	 include	relatively	simple	“blue-print”	designs	
that produce a standardized product
•	 follow	a	causal	path	that	is	relatively	linear
•	 have	defined	start	and	end	dates	making	it	
time-bound 
•	 have	only	a	few	objectives	but	they	are	clearly	
defined 
•	 define	a	target	population	that	is	usually	
relatively small 
•	 have	a	well	defined	budget	and	resources.
Complicated programs:
•	 include	a	number	of	different	projects	each	
with	its	own	“blueprint”
•	 follow	causal	paths	for	different	components	
and	different	objectives,	but	are	still	relatively	
linear
•	 have	information	on	the	process	of	project	
implementation that is often not well 
documented
•	 target	a	larger	and	more	diverse	population
•	 involve	several	different	donors	and	national	
agencies
•	 may	be	implemented	by	different	donors	in	
slightly	different	ways
•	 set	objectives	in	broader	and	less	clearly	
defined terms
•	 set	up	without	start-end	dates,	thus	not	so	
time-bound
•	 focus	on	the	importance	of	program	context	
•	 merge	funds	into	ministry	budgets,	making	it	
difficult to estimate.
Complex interventions:
•	 merge	into	national	or	sector	development	
policy, making specific program interventions 
difficult to identify
•	 follow	non-linear	causal	paths,	as	there	may	
be multiple paths to achieve an outcome, or 
the	same	set	of	inputs	may	produce	different	
outcomes	in	different	settings
•	 are	delivered	by	multiple	agencies,	and	
components and service are not delivered in a 
uniform manner
•	 have	emergent	designs	that	evolve	over	time
•	 have	program	objectives	that	are	difficult	to	
define or not specified
•	 have	non-proportional	relationships	between	
inputs and outcomes.
sOuRcE: Adapted from Bamberger et al., 2012. 
NOtE: the listed items are examples of how these are often set up. 
not all projects will contain all of these elements.
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behavior or improving public service agencies, 
often interact with vulnerable and socially mar-
ginalized groups. in other cases, behavioral 
change processes influence intended outcomes 
that the program cannot predict or control, such 
as how interactions among members of the 
target population affect program implementa-
tion. As these responses are often unintended, 
it is difficult to track or even to identify them 
with conventional evaluation data collection 
methods. 
•	 Theories	 of	 change	 (ToCs)	 are	 increasingly	
used in evaluation design. These are difficult to 
develop and update in a participatory way when 
there are multiple stakeholders based in widely 
dispersed geographical locations. consequently 
many TOcs become rapidly outdated or do not 
have mechanisms to incorporate new informa-
tion or changing contexts. TOcs make it possible 
to constantly test and revise the assumptions 
built into the model and the assumed linkages 
between different levels of the model. Yet most 
evaluations do not have the capacity to constant-
ly update the TOc and, as they become outdated, 
they fail to make their potential contribution to 
the implementation and interpretation of the 
evaluation. 
•	 Quantitatively	oriented	evaluations	(e.g.	random-
ized control trials and survey-based designs in 
general) find it difficult to collect qualitative data 
such as leadership styles and patterns of interac-
tion among household members. The attempt to 
measure these complicated or complex3 multi-
3 The evaluation literature distinguishes between simple, complicated 
and complex interventions and simple, complicated or complex evalu-
ations. A complex intervention is characterized as having multiple 
components that can produce multiple outcomes through multiple, 
and usually non-linear causal pathways, where relations between 
causes and effects (inputs and outcomes) are non-proportional (small 
changes in inputs can produce large changes in outcomes and vice 
versa). Outcomes may not be known in advance and the program 
design may be emergent (i.e. it evolves and does not always follow 
a predictable path). in contrast, a complicated program or interven-
tion has multiple partners, multiple components that are often not 
implemented in a standard way, not clearly defined, and do not have 
uniform implementation procedures (each agency may follow a differ-
ent path). However, the causal pathways are relatively linear.
dimensional phenomena through a small number 
of simple quantitative indicators can result in the 
problem of construct validity.4 
•	 Programs	may	operate	in	insecure	locations	such	
as militarized areas and places with high crime 
or gang activity. These sites may be dangerous 
for evaluators to visit. Other areas may be geo-
graphically isolated or otherwise difficult to 
reach, making it too expensive to capture infor-
mation about them using conventional data col-
lection tools.
•	 Most	programs	are	affected	by	broader	contex-
tual changes such as population movements, 
climate change, the condition of transport 
networks and soil erosion. These are also 
difficult to capture through traditional evaluation 
methods.
•	 The	 focus	 of	 development	 is	 shifting	 towards	
complex, multi-component, multi-agency pro- 
grams with a range of difficult-to-document in-
terventions that can reach into the hundreds. 
These programs also have a wide range of 
outcomes that are often not clearly defined. 
With conventional evaluation designs unable to 
assess the complex interventions, the evaluation 
community is searching for new methodologies 
for evaluating complex programs.
•	 Evaluation	 designs	 continue	 to	 struggle	 with	
the challenges of: i) internal validity, or reasons 
why an inference about a causal relationship 
between two variables – e.g. a project interven-
tion and an observed outcome – may not be 
4 “construct validity” refers to the different reasons why the constructs 
used to measure inputs, processes, outcomes and impacts may not be 
appropriate.
Evaluators and practitioners 
are experimenting with ICTs to 
include the voices of participants 
and beneficiaries of development 
programs …
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table 1: Potential applications of Icts to address common real-world budget, 
time and data challenges
chALLENgE PROMIsINg Ict APPROAchEs
Data collection costs 
are high
Collecting and analyzing survey data through smart phones and hand-held devices can 
eliminate costs of printing and transporting survey instruments, and dramatically reduce 
costs of data analysis.
Managing M&E processes and enumerators using software can cut costs and improve 
efficiency.
Collecting mobile data can enable errors to be caught at the point of contact and lower the 
need to return to re-collect data.
Collecting digital data eliminates the need for double data entry.
Real-time information 
on service use by the 
target population is 
hard to obtain
Smart phones can monitor whether clients follow-up on automated phone messages.
Smart	phones	allow	for	review	of	application	data	to	understand	a	“user’s	journey”	
through the application and how he or she is using the application.
Users of a service can provide input directly via SMS when it is most convenient for them, 
which may be more convenient than finding time to join focus groups or be interviewed 
and	surveyed	according	to	others’	schedules	and	time	frames.
Some groups are 
difficult to reach
SMS-based surveys can be used to reach out and collect data. SMS is one of the most 
wide-spread	“lowest	common	denominator”	technologies	available.
Some groups are 
dangerous to reach and 
interview
SMS-based surveys and self-reporting tools via the web can reduce risk to evaluators and 
those they are interviewing.
Phone interviews can be done in areas that are insecure.
Incident reporting via phone and Internet allows for more widespread input and self-
reporting.
The process of project 
implementation is 
difficult to monitor
Smart phones can record video and audio during project implementation activities such as 
meetings, work groups or classroom activities. 
Web-based M&E platforms allow for better documentation of processes as well as outputs 
and outcomes. 
Data collection on 
contextual factors 
that	affect	program	
outcomes is difficult 
and expensive 
Smart phones and Internet enable integrated access to secondary data sources. 
Big data provides access to more extensive contextual data.
Quality control of data 
collection is expensive 
to ensure
GPS-enabled devices can check that the interviewer is in the correct location.
Electronic versions of surveys can ensure that questions are asked in the correct order and 
can include automatic consistency checks.
Audio recording can be randomly activated so that the supervisor can listen to the 
interview.
Video can record body language used during an interview or survey, which enables 
evaluators to understand more.
Hand-held devices provide real-time feedback so that errors can be identified and 
corrected before the interviewer/enumerator leaves the site.
Behavioral change 
needs monitoring
Video and audio recordings at project locations, in the community or in households 
improve capacity to monitor behavior directly.
Socio-metric analysis of patterns of interaction and communication can be conducted in 
the community or organization.
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valid, and ii) external validity, or reasons why 
inferences about how evaluation findings would 
hold in other settings may not be valid. Well 
designed quantitative evaluations can usually 
address the internal validity issue, but they 
have difficulty in addressing external validity. 
Thus, there is an increasing use of mixed-meth-
od designs because their careful combination 
of quantitative and qualitative methods can 
provide more reliable estimates of both internal 
and external validity.
 icTs are being used to help bring M&E up to speed 
with the changing external environment and to 
address some of the real-world and methodologi-
cal challenges mentioned above. Evaluators and 
practitioners are experimenting with icTs to include 
the voices of participants and beneficiaries of de-
velopment programs, allowing them to weigh in on 
what success should look like and make possible a 
more realistic evaluation of whether or not success 
has been achieved. Evaluation teams are using icTs 
to help improve efficiency and quality of data, and 
to reduce sample bias. They do this by providing 
access to better data to construct the sample 
frame, reaching vulnerable and difficult-to-reach 
groups that are frequently under-represented, and 
improving quality control of the interview process.
chALLENgE PROMIsINg Ict APPROAchEs
Theory of change is 
needed for multiple, 
dispersed stakeholders
Online	theory	of	change	software	permits	people	in	different	locations	to	participate	in	the	
design and updating of the TOC.
Some tools automatically change text boxes into photos when working with communities 
with low literacy.
Quantitative evaluation 
designs need to 
incorporate qualitative 
data 
Online software permits video and audio data captured on cell phones to be coded. 
Online software can allow respondents to classify statements and concepts using their 
own criteria.
Geographic dimensions 
of programs need 
capturing
GPS-enabled devices can be used to construct maps locating events, services and 
important features of the community or area.
Broader contextual 
factors	affecting	
program outcomes 
need capturing
Satellite images can track physical change over large areas, such as population 
movements,	rainfall	patterns,	location	and	size	of	settlements,	effects	of	climate	change,	
and location and quality of infrastructure. 
Crowdsourcing can provide real-time feedback on damage from natural disasters, ongoing 
and planned political protests and outbreaks of disease.
Complex programs* 
require development 
of specifically targeted 
evaluation applications
Applications can integrate multiple data monitoring  sources of social media 
communications, enabling the study of attitudinal and behavioral change. 
ICT can allow for modeling of complex systems and causal pathways.
ICT can assist in the development and configuration of case study analysis.
Software permits the development of scales and indices (such as concept mapping) that 
define and rate complex concepts.
Data silos need to be 
reduced 
ICTs can help move organizations towards common data definitions (e.g. numbering 
systems for regions, districts, health centers, water points, communities and commonly 
defined indicators across programs. 
Use of a management information system can eliminate the need to re-collect data over 
and over again.
* some of these potential applications are still work in progress and have not yet been widely tested or documented.
 table 2: Potential applications of Icts to address common methodological challenges
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Large data sets and improved data processing ca-
pacities are allowing researchers and evaluators 
to identify formerly unseen patterns that require 
further investigation. icTs are also playing a role in 
enabling wider sharing and discussion of evaluative 
knowledge which, in turn, helps development practi-
tioners avoid repeating mistakes and failures. it also 
allows dissemination of evaluative knowledge to a 
wide audience, outside of boardrooms and program 
teams, in order to stimulate broad discussion and 
learning. new technologies are also being used to 
facilitate training of developing country evalua-
tors, helping to build capacity and knowledge that 
will enable local evaluators and institutions to play 
stronger roles in the evaluation process in their own 
countries (Rodin and MacPherson, 2012).
Much of the attention around icTs in M&E focuses on 
enhancing the participation of program participants 
in feedback loops that seek to improve transpar-
ency and accountability in aid and development or 
government service programs. icTs are being used 
to increase voice and participation throughout the 
program cycle – from diagnosis, through planning 
and implementation, to evaluation and the dissemi-
nation of evaluative knowledge. Gathering a wider 
perspective from a broad network, learning from 
experimentation through results testing, setting 
up and learning from lessons and feedback loops, 
and having the ability to capture the value of both 
successes and failures have been identified as key 
elements of organizations with strong capacity to 
innovate. icTs can play a role in facilitating these ca-
pacities within organizations (The Rockefeller Foun-
dation, nd). This is especially important as develop-
ment programs and their accompanying evaluations 
are increasingly understood to be complex systems.
Table 1 lists some of the promising approaches that 
are discussed in this paper. While some of the ap-
proaches are already well documented, others are 
included as new areas to explore.
chALLENgE PROMIsINg Ict APPROAchEs
Theory of change is 
needed for multiple, 
dispersed stakeholders
Online	theory	of	change	software	permits	people	in	different	locations	to	participate	in	the	
design and updating of the TOC.
Some tools automatically change text boxes into photos when working with communities 
with low literacy.
Quantitative evaluation 
designs need to 
incorporate qualitative 
data 
Online software permits video and audio data captured on cell phones to be coded. 
Online software can allow respondents to classify statements and concepts using their 
own criteria.
Geographic dimensions 
of programs need 
capturing
GPS-enabled devices can be used to construct maps locating events, services and 
important features of the community or area.
Broader contextual 
factors	affecting	
program outcomes 
need capturing
Satellite images can track physical change over large areas, such as population 
movements,	rainfall	patterns,	location	and	size	of	settlements,	effects	of	climate	change,	
and location and quality of infrastructure. 
Crowdsourcing can provide real-time feedback on damage from natural disasters, ongoing 
and planned political protests and outbreaks of disease.
Complex programs* 
require development 
of specifically targeted 
evaluation applications
Applications can integrate multiple data monitoring  sources of social media 
communications, enabling the study of attitudinal and behavioral change. 
ICT can allow for modeling of complex systems and causal pathways.
ICT can assist in the development and configuration of case study analysis.
Software permits the development of scales and indices (such as concept mapping) that 
define and rate complex concepts.
Data silos need to be 
reduced 
ICTs can help move organizations towards common data definitions (e.g. numbering 
systems for regions, districts, health centers, water points, communities and commonly 
defined indicators across programs. 
Use of a management information system can eliminate the need to re-collect data over 
and over again.
* some of these potential applications are still work in progress and have not yet been widely tested or documented.
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Information and communication 
technologies in the M&E cycle
new icTs impact virtually every aspect of people’s 
lives across the globe. A 40 percent rise in mobile 
broadband subscriptions was seen at the global level 
in 2011, access to and use of affordable tablets and 
other devices is growing steadily, and the interna-
tional Telecommunications union (iTu) reported that 
growth in icT uptake in 2012 was almost universal. 
Mobile cellular subscriptions had reached almost 
7 billion by the end of 2013, with mobile network 
coverage expanding to more and more remote areas 
(iTu, 2013a; 2013b). Those working in international 
development are devising a myriad of ways to take 
advantage of this growth in icT access and use. incor-
poration of icTs into development work, a field known 
as icT for Development (icT4D), is expanding and 
changing at the same rapid pace as technology itself. 
icTs came to the forefront in the 1960s, when the 
public sector began using information technology 
systems to support administrative functioning. in 
the 1980s, multinational corporations began seeing 
computers as tools that could deliver economic 
growth in the private sector. in the 1990s, which saw 
the uptake of the internet and launch of the Millen-
nium Development Goals (MDGs), people began 
thinking about how icTs might be used for devel-
opment efforts. By the year 2000, the integration 
of icTs into development programs had become 
commonplace. into this environment arrived the 
cellular phone, offering unprecedented opportunity 
because of its widespread use and adoption even in 
poor communities. its rapid uptake around the world 
renewed emphasis on icT4D.
As development theories have advanced, the field of 
icT4D has also moved forward. Today, icT4D often 
places emphasis on participation, improvisation, 
flexibility, learning and local capacity. The successful 
icT4D initiatives are not developed for the poor in a 
laboratory. Rather, they are designed together with 
the poor or designed directly by the poor, within poor 
communities as they innovate on their own with new 
technologies (Heeks, 2009).
icTs are found throughout the development process 
and in every area of development work. They support 
development organizations in improving their infor-
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Increasingly, ICTs are enabling 
improved feedback and participation  
from the populations that development  
agencies serve.
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mation management, public outreach, advocacy, 
influence and fundraising. icTs are also used directly 
in programs, where they help people access infor-
mation, markets, healthcare, financial services and 
education. They enable community members to 
connect with friends and family, and to augment their 
overall participation in the development process. in-
creasingly, icTs are enabling improved feedback and 
participation from the populations that development 
agencies serve.
Those who were previously unheard in discussions 
about development are starting to use devices, 
software and platforms such as the internet and 
mobile phones to enter into development debates 
and make themselves heard. icTs have spurred inno-
vative approaches to data collection, new combina-
tions and comparisons of data and information, and 
faster data processing that facilitates better planning 
bOx 2
The potential of icTs in the 
M&E cycle 
Diagnosis. ICTs help bring new voices and 
broader participation into program diagnosis 
and enable a wider range of inputs at a reduced 
cost. They enable evaluators to better manage 
and pull possible trends out of large data sets.
Planning. ICTs can help achieve greater 
inclusion in planning processes. New 
technologies make it easier to compare 
and visualize data sets and to analyze data 
based on location so that resources can be 
better allocated. Data can also be aggregated 
more quickly and shared at various levels to 
improve participation in the planning process 
and support better decisions. New software 
tools can enhance the development and 
management of theories of change.
Implementation and monitoring. ICTs allow for 
the collection of real-time data on participant 
experiences, behaviors and attitudes, meaning 
that analysis can be conducted early on in the 
process and course corrections can be made 
to improve interventions and outcomes. Direct 
feedback from program participants is also 
possible through new ICTs, which can allow for 
greater transparency and accountability. 
Evaluation. ICTs can increase the voice of 
vulnerable and underrepresented groups and 
broaden the types and volume of data that 
can be collected, combined, compared and 
analyzed. New technologies may be able to help 
overcome challenges and constraints such as 
sample bias and poor data quality, and they can 
improve the understanding of complex sets of 
behavior and data.
Reporting, sharing and learning. ICTs enable 
wider circulation of evaluative learning, 
interactive sharing and greater public 
engagement with evaluation findings.
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and decision-making. The widespread availabil-
ity of mobile devices means that information can 
be submitted from or collected in places that were 
difficult to reach in the past. in addition, people can 
share and communicate in new ways through these 
tools.
Earlier in this paper we discussed the broad context 
in which M&E is operating, the real-world and meth-
odological challenges facing current M&E systems, 
and the difficulties of adapting traditional M&E ap-
proaches to a rapidly changing and increasingly 
complex international development scenario. While 
icTs cannot single-handedly resolve all of the chal-
lenges listed above, there are some tools that can 
be used throughout the planning, monitoring and 
evaluation cycles to help overcome limitations in 
conventional M&E methods. 
Despite a surge in activity in the area of icT-enabled 
M&E, many evaluators still use traditional methods 
and approaches. While there are certainly cases 
where traditional data collection methods are most 
appropriate and icTs create their own set of new 
challenges (as we will discuss in chapter 5), an in-
vestment in the development, application and eval-
uation of innovative new M&E methods that include 
creative uses of icTs could help organizations adapt 
their approaches throughout the entire program 
cycle, making them more flexible and adjusted to 
the complex environments in which development 
initiatives and M&E take place. 
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Current trends and tools in  
ICT-enabled M&E
new software and technology devices and tools 
developed over the past few years have given rise 
to new approaches to M&E. in addition to voice 
calls, widespread use and ownership of basic mobile 
phones enables people to send and receive text 
messages in remote settings. slightly more sophis-
ticated mobile phones allow for installation of appli-
cations, such as surveys for mobile data gathering. 
in addition, these phones can take photos and 
record sound, and some have the capacity to track 
locations using global positioning systems (GPss). 
smart phones and tablets, a step up in sophis-
tication, function like hand-held computers and 
can make mobile data collection easier and more 
intuitive. in locations with steady 3G, 4G or internet 
network coverage, data can be constantly uploaded 
and stored in “the cloud”. The cloud also allows 
applications to be updated more easily because 
software does not need to be installed directly onto 
a computer by iT professionals using a cD and com-
plicated procedures. 
Along with advances in mobile phone technology, an 
explosion of mapping tools, platforms, software and 
data visualization options offers greater possibility 
to combine data sets and support more informed 
decisions about resources and program implemen-
tation. Remote sensing and satellite imagery can 
provide bits of information that can be mapped for 
a better understanding of everything from whether 
water pumps are working to observing environ-
mental degradation and large-scale migration due 
to conflict. “Dashboards” are being developed that 
make information available in almost real-time for 
program managers, donors and, in some cases, 
local government staff, frontline nGO staff and 
community members themselves. new tools are 
also helping evaluators manage M&E processes 
and results, including, for example, online theory 
of change software and “nano-surveys” that allow 
evaluators to collect survey questions from a random 
sample of internet users.
social media enters the mix by enabling broader dis-
cussion and engagement with information, including 
data that is shared more openly and evaluation in-
formation on good practice and lessons as well as 
failures. The ability of big data analysis to monitor 
social media communications provides a powerful 
evaluation tool. For example, after a radio program 
targeted at teenagers and discussing topics such as 
sexual harassment or the dangers of drug use, it is 
possible to monitor social media to identify increases 
in the number of references to these topics. Tracking 
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social media conversations makes it possible to 
analyze topics being discussed and how different 
groups discuss them. some evaluators are using 
social media as a means to conduct focus group dis-
cussions or to track how program participants feel 
about a particular service or initiative.
There is an enormous range of possibilities for using 
icTs in diagnosis, program planning, ongoing moni-
toring of activities, visualization of data for course 
correction and resource allocation, overcoming 
real-world and methodological constraints during 
evaluation, learning and sharing of evaluation 
results, and capacity building in the area of M&E. 
it is also possible to combine different icT tools, 
mix traditional methods with new icT-enabled ap-
proaches, and enhance the efficiency of traditional 
methods of data collection through icTs. it all adds 
up to bringing about new notions of what is meant 
by “monitoring and evaluation”, “research”, and 
“data collection”. 
icTs are being integrated into different evalua-
tion methodologies and monitoring systems. They 
can support evaluators in collecting information 
that is of better quality in some cases, and there 
is great potential for new and varied uses of icTs 
in evaluation. However, evidence is slim on how 
icTs improve evaluation methods and processes, 
and there has been greater exploration of icTs for 
monitoring than for evaluation. icTs also present 
a number of new challenges, which we address in 
chapter 5.
First, however, we highlight how icT tools and ap-
proaches are being used for diagnosis, planning, 
monitoring, evaluation and learning. Though the 
tools are listed under particular stages, many can 
be used in multiple stages of the M&E process. 
They also can be combined and linked, and should 
be adapted according to the M&E needs and the 
context in which they are being used. We also 
recognize that M&E is an ongoing cycle rather than 
a linear process.
3.1 Diagnosis
icTs are being used for diagnostic purposes at large 
scale in at least two areas: online or mobile phone-
based consultations, and the capture and analysis of 
big data.
bOx 3
Defining monitoring  
and evaluation 
While	monitoring	and	evaluation	have	different	
purposes, the two are closely linked. Much of 
the information required for an evaluation will 
be generated through a monitoring system. 
Consequently much of the discussion of the 
potential applications of ICT for monitoring will 
also apply to evaluation, and vice versa. The 
following are definitions used for the purpose of 
this paper.
Monitoring. Monitoring is the ongoing 
collection and reporting on data during the 
process of project implementation. The data, 
which can be quantitative or qualitative, is 
intended to provide regular progress reports to 
managers and other stakeholders on program 
performance and to identify and address any 
problems during implementation. 
Evaluation. There are two main kinds of 
evaluation: 
•	 formative evaluation provides ongoing 
assessments of whether the program is on 
track to achieve its objectives and what kinds 
of corrections are needed, while 
•	 summative evaluation assesses the extent 
to which the program has produced the 
desired outcomes and whether these can be 
attributed	to	the	effects	of	the	program.	
This latter requires a process of interference 
through which an analytical model (such as a 
pre-test-post-test comparison group design) is 
used to exclude alternative explanations of the 
observed changes. 
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consultation
A growing criticism of many development initiatives 
is that interventions are designed and developed in 
offices in capital cities and do not reflect the priori-
ties and needs of the people and communities they 
aim to support.
The expansion of mobile networks and sMs capa-
bilities to even the most remote areas has spurred 
development organizations to consider how mobile 
devices can be used to engage the broader public 
in identifying and prioritizing issues that agencies 
should be addressing. 
The united nations, for example, initiated the 
“World We Want” campaign to encourage people 
around the world, especially those in developing 
countries, to input their ideas and priorities into the 
Post-2015 Agenda. in addition to more traditional 
face-to-face consultation with governments and civil 
Diagnosis:
new voices
broader participation
wider range of input
reduced costs
Figure 1. Icts in monitoring and evaluation
Planning: 
more information
greater inclusion/participation
more timely data
geographic information
data visualization
theory of change development
Implementation and 
monitoring:
real-time data
direct feedback 
greater transparency & accountability
widened range of indicators
improved data quality and efficiency
quickened course modification
Evaluation:
higher quality data
combined sources
broader input
more accountability
greater range of data types
larger sample sizes
geographic/spatial data
improved sampling
better data on complex programs
Reporting, 
sharing, and 
learning: 
wider circulation
interactive sharing
more public engagement 
with findings
Icts in  monitoring and 
evaluation can allow for:
higher quality data
variety of data sources
saving time and money
upward, downward, and horizontal 
accountability
better decision-making
coordination and cooperation
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society organizations, the un hosted online discus-
sions on a wide range of themes and also conducted 
a campaign asking people to text in their priorities. 
The World We Want’s website allows visitors to 
explore the responses through an interactive page, 
and data visualizations allow for easy comprehension 
of global priorities.5 Because this approach can only 
reach those who have access to a mobile phone or 
the internet, organizers of the campaign have also 
made an effort to combine online with offline consul-
tation exercises and integrate them into the overall 
database.
The organization BRAc (formerly Bangladesh Rural 
Advancement committee), for example, reached 
out to almost 12,000 village-level organizations in 
Bangladesh to ask community members what their 
priorities were. BRAc frontline staff workers took 
advantage of regular meetings in communities to 
conduct a poll and send in community priorities 
by sMs (May, 2013). The BRAc approach ensured 
that those without mobile phone access, literacy or 
funds to send an sMs were still included. unicEF’s 
u-Report, a similar consultation effort, worked with 
local partners in uganda to engage over 100,000 
young people as u-Reporters. unicEF’s uganda 
office sent sMs polls to u-Reporters to gather their 
input, which was then used in determining program 
interventions or sent to government ministries to 
allocate resources to respond to health crises such as 
nodding disease (unicEF, 2012). conducting broad 
consultations using these new tools is helping bring 
new voices into the debate, and it is expected to help 
build greater ownership in the development process 
5  For examples of these data visualizations, see http://trends.worldwe-
want2015.org/discover/
by a wider range of participants as well as lead to 
more relevant development efforts.
icTs are also widening involvement in consultation 
and decision-making processes about M&E itself. 
Dispersed management teams and implementa-
tion teams are needed in any development monitor-
ing or evaluation that extends beyond a local site. 
Tools – such as skype and GoToMeeting, which offer 
inexpensive voice calls, conference calls and screen 
sharing, Google Drive and Dropbox, which allow 
large files to be shared, and Trello, which is a free task 
management application – help teams coordinate 
and broaden participation in the process of planning 
and managing M&E. These tools also support greater 
voice and engagement by people and organizations 
dispersed across sites, countries and regions so that 
M&E direction and decision-making is not central-
ized in one place.
big data analysis 
Big data is being used to conduct predictive modeling 
and to try to make sense of the behaviors of large 
populations or human systems and to forecast 
systemic shocks or changes more effectively at large 
scale. Big data can also identify idiosyncratic shocks 
and processes, such as when large volumes of credit-
worthiness data are examined. Big data is normally of 
higher volume, greater variety and quicker velocity, 
and it comes from a number of sources, including: 
sensors, social media sites, online photos and videos, 
online purchase records, mobile phone signals and 
call records, and other similar sources. Growing 
capacity to collect data related to people’s actions 
and behaviors has prompted efforts to harness that 
data to predict and track behaviors and plan inter-
ventions more quickly than previously possible. in 
the past, often by the time a full-scale diagnosis of a 
problem or situation was conducted, it was too late 
for an effective response or the data were already 
outdated (Letouzé, 2014).
Large companies such as Google and Facebook have 
used large sets of marketing and user behavior data 
BRAC frontline staff workers took 
advantage of regular meetings in 
communities to conduct a poll and send 
in community priorities by SMS.
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to shape marketing efforts and earn revenue, but it 
is only recently that humanitarian and development 
agencies have begun to explore whether big data 
can be used to predict and track behaviors of those 
living below the poverty line. Global Pulse is one 
such organization working on research and experi-
mentation aimed at finding connections between 
“data exhaust”, i.e. the trails of data produced by 
those using the Web or mobile devices, and potential 
development interventions (Letouzé, 2013; un 
Global Pulse, 2012). The Qatar computing Research 
institute is examining similar ways to track and filter 
relevant social media traffic for disaster response. 
Once developed, tools will likely be made available for 
development organizations to consider for their own 
efforts (Meier, 2013). concerns have arisen about 
big data and privacy, given the increasing capacity 
to identify individual behaviors and geographic 
locations and trends, and this should be taken into 
consideration and carefully examined when working 
with big data. 
A network called the Big Data & People Project (Data-
Pop), created jointly by the Harvard Humanitarian 
initiative (HHi), the Massachusetts institute of Tech-
nology (MiT) Media Lab and the Overseas Develop-
ment institute (ODi), was launched in 2014. it brings 
together individual and institutional actors involved 
in the “big data revolution” to advance common 
principles and objectives. Data-Pop members are 
concerned with some of the claims that big data 
will lead to human and societal progress, especially 
for the poor. The network will more closely examine 
risks that come with the data revolution, such as the 
creation of a new digital divide and an overly tech-
nocratic and less humanistic approach to data collec-
tion, usage and decision-making (Data-Pop, 2014). 
3.2  Planning
Data and input from constituents that aid the 
planning process are often gathered, accessed, 
analyzed, shared and discussed using icT tools (as 
explained in section 3 - consultation). icTs can also 
support planning. One example of the relationship 
between icTs and improved planning is the use of a 
theory of change (TOc).
theory of change
A well-developed TOc provides guidance on what 
information to collect and how it should be in-
terpreted. A TOc articulates the processes and 
mechanisms through which program inputs are 
transformed into outputs and, in turn, transformed 
into outcomes and goals or impacts. The TOc also 
defines the economic, social, political, socio-cultural 
and environmental contextual factors that can affect 
program outcomes and helps define the kinds of 
data that must be collected on each input, output 
and outcome indicator. For M&E systems that collect 
data digitally or use icTs, a TOc can help avoid the 
tendency to focus on the kinds of data that are easy 
to collect digitally.
icTs can facilitate the collection of data required to 
populate and use a TOc in a number of ways. For 
example, integrated databases or management infor-
mation systems (Miss) can allow data to be input into 
the TOc from multiple sources, such as the program 
monitoring system, agency records or records from 
other agencies. The integrated database may facili-
tate the collection of contextual data including, for 
example, economic indicators, migration patterns, 
school enrollment rates or disease rates. Maps and 
satellite data may also provide measures of the road 
networks and access of communities to, for example, 
markets, hospitals or towns. More specialized data 
can also be gathered and input using icTs. The Rock-
efeller Foundation-funded Oxfam America Horn of 
Africa Risk Transfer for Adaptation (HARiTA) weath-
er-indexed crop insurance program in Ethiopia uses a 
TOc and collects satellite-generated rainfall data as 
part of its M&E efforts. 
software, such as Do View, enables the TOcs to be 
developed online in a participatory way through 
inputs from people in different physical locations. 
The software also summarizes figures so that every-
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thing appears on one page, and it can also disaggre-
gate models and present different components on 
different pages. The text in the boxes of the TOc can 
be changed into photographs or drawings when dis-
cussing the TOc with community groups that have 
low literacy levels, thereby making the tool useful 
in a variety of settings, contexts and with different 
populations.
Document organization and research
Reference management tools such as Mendeley 
and Evernote help with the collection of studies and 
documents. information can be integrated from 
webpages, and users can search and sort through 
databases of academic documents. Researchers 
can use tags for easy categorization of documents 
across different folders and pull references into bib-
liographies. some of these systems allow users to 
set up groups where they share research and evalu-
ation documents, and notes. Other features allow 
team members to highlight information and files 
that might be of use to other team members. The 
Evidence for Policy and Practice information and 
co-ordinating centre (EPPi-centre) focuses on sys-
tematic reviews and research. its EPPi Reviewer is 
an online software tool for research synthesis that 
analyzes and manages data in literature reviews. it 
is also used for all types of systematic reviews such 
as meta-analysis, framework synthesis and thematic 
synthesis. Through this software, researchers can 
search and screen bibliographic information, char-
acterize studies using key words, conduct quality 
and relevance assessments and, finally, they can pull 
together numerical, empirical, thematic or concep-
tual syntheses.
3.3 Implementation and 
monitoring
Many examples exist of the use of icTs for monitor-
ing. These can include, for example, formal monitor-
ing and data collection done by staff (such as qualita-
tive or quantitative data collection using a tablet or 
mobile device); management information systems 
(Miss) with digital components that enable individu-
als to self-monitor (such as using a sensor that tracks 
movement or health, or texting reports into a central 
place); and built-in monitoring (when an individual’s 
use of a digital device provides information that aids 
with monitoring behaviors). The following examples 
illustrate ways that icTs are used in monitoring.
Incident monitoring
A clear understanding of the situation on the ground 
is often difficult to glean because staff and evaluators 
cannot be everywhere at the same time. in difficult 
political or crisis situations, staff cannot mobilize to 
more dangerous zones. collecting reports or data 
directly from individuals or trusted sources living in 
a particular location through mobile devices means 
that the information can be transmitted almost im-
mediately, also known as “in real-time”.6
One of the first events using text messages and 
a digital map to collect and visualize incidents of 
election violence happened during the Kenyan 
elections in 2007 when the “ushahidi” platform was 
developed to monitor election violence. This process 
is an example of “crowdsourcing”, i.e. the practice 
of opening up a question or topic to a broad public 
for input or solution. Though gathering input from 
people is not a new method, crowdsourcing is made 
easier by new communication channels such as sMs 
and the internet, which allow input from anyone who 
6 Global Pulse literature notes that real-time does not always mean 
“immediately”. in international development, it can be understood 
as information produced and made available in a relatively short and 
relevant period of time, and information that is made available within 
a timeframe that allows action to be taken in response, i.e. creating a 
feedback loop.
There has been growing awareness 
about the types of precaution that need 
to be taken to ensure that people are 
not put at risk by reporting sensitive or 
volatile incidents. 
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has the motivation and tools to provide it. Two tools, 
FrontlinesMs and ushahidi, are at the forefront of 
this trend and have been used together to crowd-
source reports about a wide range of topics, from 
sexual harassment against individual women on the 
streets of Egypt, to incidents of violence against 
children in Benin, to projects that involve women in 
disaster risk reduction. 7
Experience and use of icTs for crowdsourcing has 
developed significantly over the past several years, 
and a number of lessons have been learned as to 
how it can be most effective. At the same time, 
there has been growing awareness about the types 
of precaution that need to be taken to ensure that 
people are not put at risk by reporting sensitive or 
volatile incidents. in addition to the more public 
type of crowdsourcing, these same tools are being 
used by frontline staff or other trusted intermediar-
ies to capture reports when they are moving about 
in communities. FrontlinesMs and ushahidi (and 
ushahidi’s simpler platform, crowdmap) allow data 
that are collected to be exported to other software 
to conduct further analysis. These tools can allow 
for ongoing monitoring of topics, issues, sentiments 
and a range of other aspects, providing an additional 
set of data to accompany more formal monitoring 
processes or to raise areas of concern that require 
further attention or resources.
social monitoring and feedback loops
The narrowing communication gap between or-
ganizations and community members participat-
ing in development programs is giving rise to a 
number of new efforts to engage communities in 
providing input about the quality of implementation 
of these programs. The term “closing the feedback 
loop” refers to the exercise of collecting input from 
program participants and engaging them through-
out the program cycle, ensuring that any information 
collected by or about them circles back to them and, 
7 For more information, see http://blog.harassmap.org/about/, http://
vacbenin.ushahidi.com and https://womenandgirlsonthemap.crowd-
map.com/
at the same time, reaches those making decisions 
about programs and resource allocation. Experimen-
tation with feedback loops through mobile phones 
(both voice and sMs), and crowdsourcing and social 
media platforms is happening in many organiza-
tions. some believe that integrating mobile devices 
and sMs into existing paper-based feedback mecha-
nisms could help to open up communication with a 
greater number of beneficiaries and reduce manipu-
lation and intimidation from community members 
who threaten more disempowered groups and 
prevent them from providing their input into how hu-
manitarian operations are conducted (Tonea, 2013). 
The infoasaid program aimed to improve commu-
nication with program participants in humanitarian 
settings in order to improve impact and services. 
A key component of the monitoring process was 
regular feedback from communities. A review of 
the program found that greater interaction with 
drought-affected communities, enabled by a 
community radio show and mobile phones, improved 
organizational understanding of communities’ needs 
and priorities, and led to changes in how assistance 
was given. in two of the program sites, staff from 
humanitarian organizations reported that interac-
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tive radio shows highlighted communities’ needs 
and concerns from the communities’ perspective, 
which often differed from opinions and assessments 
raised in meetings led by humanitarian agencies. 
in one site, the implementing organization became 
aware of poor sanitation conditions affecting specific 
schools, and refocused its efforts to address these 
issues. in other instances, listeners called into the 
radio program with medical questions, which alerted 
agencies and government authorities to potential 
disease outbreaks. An unexpected benefit was that 
isolated communities said they valued the icT-based 
communication tools and feedback channels as a 
lifeline to the outside world because they typically 
felt excluded from outside sources of information 
and powerless to access rapid assistance. introduc-
tion of mobile phones and solar chargers seemed to 
alleviate some of this isolation while also providing 
valuable information that enabled humanitarian 
agencies to adapt and improve their services more 
quickly (chapelier and shah, 2013).
some feedback initiatives are linked with donor 
efforts to make financial flows to aid and develop-
ment programs more transparent, and to involve 
beneficiaries as “customers and clients” who have 
a right to demand good service and impact from aid 
agencies and governments. They may also be used to 
detect fraud and to ensure that grants are targeted 
to the poor. For example, GPs can be used to verify 
whether persons who send reports are actually phys-
ically located in the place they say they are reporting 
from. Feedback Labs is a coalition of technology or-
ganizations and social enterprises that are research-
ing, developing and testing effective ways to gather 
and use feedback. 
Management information systems (MIss) 
When data are collected and only sent “up the chain” 
to headquarters or, alternatively, when information 
remains local and is never consolidated or analyzed, 
it is difficult for communities, frontline staff, program 
managers, headquarters and donors to have a good 
handle on the ongoing activities and short-term 
results of an intervention. To resolve this issue, some 
large international organizations, including World 
Vision and catholic Relief services (cRs), have 
developed organization-wide M&E systems that 
capture information from a number of field offices. 
information collected in an on-going way includes 
Citizen
Funders
Government Civil society & service provider
Figure 2. Feedback Labs is researching what makes for effective citizen feedback loops.
by empowering 
citizens to drive 
feedback, we enable 
aid and philanthropy 
to more effectively 
change the world.
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agency indicators, geo-location of infrastructure and 
project implementation, activity plans and spending. 
A recent study found that some 55 percent of health 
programs incorporate some type of icT for M&E, and 
70 percent of health programs incorporate mobile 
devices (Bruce, 2013). 
Devinfo, an Mis developed for unicEF by 
community systems Foundation, enables collec-
tion and consolidation of global indicators on the 
wellbeing of children, placing statistics and country-
level information at the fingertips of unicEF staff. 
similarly, DevResults, a web-based project manage-
ment system, can be adapted to individual organiza-
tions and programs. it includes a dashboard to give 
managers and implementers a snapshot of program 
activities, financial metrics, results data visualiza-
tions, breakdown of project by sectors and status, 
and tracking of activities and indicators. Dimagi, a 
for-profit social enterprise, provides a choice of tools 
that can work together to manage health information 
systems at the level of frontline health workers and 
program managers. The tools support case manage-
ment, data collection, data management, two-way 
messaging, surveys, logistics and supply chain man-
agement, stock tracking and delivery acknowledge-
ment. salesforce is a platform upon which to build 
customized M&E data collection, data storage and 
data management solutions. While Activityinfo and 
sigmah are open source Miss, their application to 
development evaluation is limited in terms of func-
tionality and usability.
increasingly, Miss are being designed to enable data 
collection from multiple types of devices or to allow 
paper, computer and mobile-based data collection 
(selected based on local context and conditions) to 
all feed into a central database. information is being 
collected and sent up the chain as well as consoli-
dated and made accessible to frontline staff, district- 
and national-level managers, and donors. in some 
cases, the information is made available to commu-
nities so that they can also benefit from it. 
selecting the right Mis can be a challenge. The 
selection can depend on a number of factors, such 
as whether to choose an open source system – many 
of which are not geared towards development work 
– or a tailored, proprietary system. Very few open-
source Mis solutions aim at development or M&E, 
and those that do exist have limited functionality 
and usability. Because of this, organizations often 
opt to build a system that is customized to their 
project, program or organizational M&E needs. Any 
of these Mis options can require considerable in-
vestment because most development organizations 
do not have staff capacity to adapt and customize 
open source platforms, and proprietary systems 
often have high costs for training, installation and 
long-term service agreements.8
built-in monitoring
One advantage to programs and projects that use 
icTs as part of their approach is that monitoring 
and tracking can be built into program implemen-
tation. For example, if people access information 
or services via their mobile phones or the internet, 
their online or mobile behaviors can be tracked and 
monitored to determine whether a program in-
tervention is having its intended effect. The Akazi 
Kanoze youth employment program in Rwanda,9 
for example, has several components aimed at sup-
porting youth workforce development and employ-
ment. Youth take online quizzes following training 
activities, and also participate in a mobile social 
network developed by an organization called souktel, 
to access information about jobs. Through these 
access points, the implementing partner, Education 
8 Discussions with Jamie Lundine, spatial collective, May 2014.
9 For more information on this program, see http://akazikanoze.edc.org
One advantage to programs and 
projects that use ICTs as part of their 
approach is that monitoring and 
tracking can be built into program 
implementation.
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Development center, can track whether students are 
learning, how often they seek job information, when 
they send in a job inquiry or resume, and how suc-
cessful they are at landing a job (Education Devel-
opment center, 2013). Thinking about where these 
different touch points are with program participants 
can allow organizations to monitor programs in an 
ongoing way without spending too many additional 
resources on physically visiting and surveying par-
ticipants. 
in an effort to provide information to sex workers 
in Edmonton, canada, about services they could 
access, the center to End All sexual Exploitation 
(cEAsE) compiled a list of 25 anonymized phone 
numbers drawn from the adult services section of the 
“Backstage.com” website, and sent out pre-scripted 
text messages offering services and support. When 
the pilot was well-received, cEAsE moved on to use 
a program called GsA Email spider that automati-
cally extracted phone numbers from Backstage.com, 
and added FrontlinesMs to manage the outgoing 
and incoming text messages, saving time and money 
and allowing for detailed analysis of the program in 
order to adapt it to make it more effective among the 
target population. For example, cEAsE learned that 
97 percent of replies to its outgoing text messages 
came in within the first hour after being received, 
and that those sent between 12:00 and 4:00 pm 
were the least likely to receive a reply. in this way, 
cEAsE was able to adapt its scheduling and conduct 
more effective outreach (Gow et al., 2013).
The “PartoPen”, a multi-media pen that is used to fill 
out a paper “partograph,” also allows for built-in mon-
itoring. The WHO considers the partograph, when 
used properly, to be the most effective tool for moni-
toring women in labor and reducing labor complica-
tions in developing countries. The PartoPen interacts 
with the special ink used to fill in the partograph and, 
when tapped on different areas of the partograph, it 
provides maternal health training instructions, task 
reminders and audio feedback in real-time. The pen 
is also able to detect abnormal labor progression by 
analyzing data entered on the partograph form. in 
this case, it provides audio and text-based feedback 
to encourage birth-attendants to take appropri-
ate action. Evaluators used the pen’s capabilities to 
measure errors, corrections and all marks made on 
the partograph form to evaluate whether providing 
a tutorial on the PartoPen improved health workers’ 
use of it (underwood et al., 2012). 
Real-time data
One of the advantages of using icTs for data collec-
tion in all of the above situations is the possibility of 
Real-time or near real-time data which 
can allow for better decision-making 
about program implementation and 
enable implementers to conduct  
course correction earlier in the life  
of the program.
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collecting real-time or near real-time data which can 
allow for better decision-making about program im-
plementation and enable implementers to conduct 
course correction earlier in the life of the program.
3.4 Evaluation
As mentioned, icTs have been used more for moni-
toring than for evaluation. Below we outline some 
tools and approaches that are being used more spe-
cifically for evaluation. However, many also touch 
on the other stages of the M&E process and are not 
exclusive to evaluation.
Data collection and surveys 
Mobile data collection is perhaps the most well 
known use of icTs in monitoring and evaluation. Tra-
ditional data collection using paper and pen can be 
time consuming, expensive and prone to error. con-
ducting surveys on a mobile device can save time 
and effort and, if the effort is well designed and staff 
well trained, mobile data collection can improve data 
quality. For example, a 2009 study found that none of 
the errors presented in 20.8 percent of paper ques-
tionnaires were found in the data set collected by a 
mobile device. Data entry, validation and cleaning 
for the mobile-based data collection from 120 par-
ticipants showed a 93.26 percent reduction in time 
compared with that using paper and pen. cost was 
also significantly reduced, and both data collectors 
and participants showed a preference for the mobile-
based data collection process (Yu et al., 2009). One 
program in Zimbabwe recorded a $10,000 savings 
by switching to tablets to survey a sample of 5,000 
people, as compared with using a 25-page paper 
questionnaire. Enumerators found it less cumber-
some to carry around a tablet as compared with paper 
surveys. They were also able to collect data while 
standing or sitting in uncomfortable settings, and 
they reported being able to establish and maintain 
rapport with survey respondents more easily when 
using digital devices (Trigg, 2013). Though there are 
reported benefits to icT-enabled data collection, 
there is relatively little solid research on its potential 
downside. Even less is known about potential issues 
such as the loss of data (data reduction) through 
transforming open-ended questions into multiple 
choice, or whether interviewers are less likely to 
follow-up multiple choice questions with probes than 
they might be with a paper and pencil survey. 
Data collected through a number of different devices 
can feed into an organization’s integrated database 
or management information system (Mis). The 
Regional center for Learning on Evaluation Results 
(cLEAR), south Asia, has developed a guide that or-
ganizations can use to identify whether mobile data 
collection is a good choice for their M&E activities 
(Thakkar et al., nd). The World Wide Web Founda-
tion has also conducted research on the use of mobile 
tools for data collection, with a focus on sub-saha-
ran Africa (Boyera and Alonso, 2012). sambodhi, 
a monitoring and evaluation organization based in 
india, used mobile data collection tools to conduct 
a baseline study for the Rockefeller Foundation’s 
smart Power for Environmentally-sound Economic 
Development (sPEED) initiative and continues col-
lecting data using mobile tools during the monitor-
ing process. 
in Vietnam, local community agents used the Open 
Data Kit mobile data collection tool to monitor forest 
management with the use of remote sensor moni-
toring of forest disturbances. it found that between 
14 and 36 percent of the events identified by local 
community members were not detected by remote 
sensors and that, in some cases, remote sensors 
showed a delay of 1–2 years in capturing events. 
The role of mobile data collection by community 
members was highlighted as key to ongoing forest 
management and monitoring (Pratihast et al., 2012).
One program in Zimbabwe recorded a 
$10,000 savings by switching to tablets 
to survey a sample of 5,000 people, as 
compared with using a 25-page paper 
questionnaire. 
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Even when the data itself is not collected using a 
mobile device, cellphones have proven useful for 
coordinating and managing survey processes. The 
Busara center for Behavioral Economics, a research 
laboratory in nairobi, used FrontlinesMs to send 
bulk text messages to participants who had signed 
up to participate in research in order to remind them 
of their appointments. instead of making 150–200 
individual calls per day, a process that normally takes 
two field officers a full day to complete, one field 
officer needs only 30 minutes to send out the initial 
invitation to participants as well as a reminder closer 
to the date. The field officer can also customize 
messages to include different transportation reim-
bursement amounts, depending on the location of 
the respondent (Kuruvilla, 2013).
collection of data through mobile phones given to 
survey participants is another potential approach. it 
was tested in 2011 as part of an experimental phone 
survey project conducted by the World Bank in 
southern sudan. in this pilot, 1,000 households in 10 
state capitals of southern sudan were given mobile 
phones (Demombynes, 2011). Each month (starting 
in December 2010), sudanese interviewers, based 
at a call center in nairobi, phoned respondents to 
collect data on living conditions, access to services 
and citizen attitudes. Though the proliferation of 
mobile phones in developing countries has generated 
great interest in these types of surveys, a review of 
the initiative in 2013 noted that non-response was a 
substantial problem, mainly due to the erratic func-
tioning of the mobile network. Response rates were 
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Figure 3. A baseline map in Mathare, Kenya, used to plan activities to improve sanitation
sOuRcE: Map Mathare project.
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higher for those who owned mobile phones versus 
those who did not. compensation provided to re-
spondents in the form of airtime and type of phone 
was varied experimentally. Attrition was slightly 
higher for those who received higher compensation. 
The implementers of the experiment determined 
that mobiles phones can be a viable means of data 
collection, that calling people on their own phones is 
preferable to handing out phones, and that attention 
needs to be given to the potential for bias due to 
selective non-response (Demombynes, 2013).
Mapping and geolocation
The widespread availability of global positioning 
systems (GPss), including the inclusion of GPss in 
some mid-range mobile phones, accompanied by 
increasing use of digital mapping platforms, such 
as Open street Map, ArcGis and MapBox, has led 
to increased incorporation of mapping into program 
planning, monitoring and evaluation cycles. Mapping 
is often used in several stages of the planning, moni-
toring and evaluation cycle because maps can be 
used to collect and visualize baseline data, to make 
decisions about where to allocate resources, to 
guide intervention strategies, and to visualize data 
collected during monitoring and evaluation to show 
results or gaps.
in some cases, large development organizations are 
collecting location data as part of the M&E process, 
though this can be costly if it requires staff training, 
additional equipment and more involved database 
management. some mobile data collection applica-
tions, such as POiMapper and Open Data Kit, allow 
collection of a number of data points on a mobile 
device, including survey data, location informa-
tion and photos. These can then be uploaded to a 
database where they can be visualized and analyzed. 
The Map Mathare project used digital mapping 
as a tool for helping Mathare residents improve 
water and sanitation. Project organizers engaged 
community members in conducting a baseline survey 
and creating a digital map showing the incidence of 
public defecation. The community uses the map to 
make decisions about water and sanitation program 
activities, and the map will also help demonstrate 
results over time. similarly, satellite maps can show 
large-scale changes in the environment, such as 
forest coverage, crop burning and even population 
movement, which can then be used to monitor activ-
ities, plan interventions or advocate at higher levels 
for policy changes. 
The large international organization Pact uses 
maps in its work with community forestry groups in 
cambodia in a program aimed at reducing carbon 
emissions through forest protection. in this case, 
satellite maps are used to generate awareness and 
discussion on how the forest has changed over time 
and to identify forest types. community members 
also sketch out their own maps related to forest use, 
watersheds, timber resources, boundaries, condi-
tions and conflict areas. These sketches are trans-
ferred into digital maps, which community members 
use to patrol the forest. They use GPs coordinates 
and photos to report illegal logging, endangered 
species sightings and land settlements. This infor-
mation is sent to Pact by sMs, using FrontlinesMs. 
involvement in data gathering on forest manage-
ment allows tracking and mapping of poaching and 
illegal logging incidents, so that ongoing decisions 
around prevention activities and target areas can be 
made (Lamb, 2013). 
Plan cameroon, which works directly with children 
and youth in three communities, collects data on the 
location and quality of latrines, wells, trash dumps 
and water sources. The data are mapped, aggregat-
ed and analyzed by youth, who then print the maps 
and use them to discuss with their communities 
ways that improvements can be made. The youth 
… the use of “tagging” – meaning 
those who create the images or video 
determine key words that explain their 
main points – can help evaluators 
categorize the data …
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also use the maps and data to engage in dialogue 
with district government officials about budget al-
location for water and sanitation. The baseline data 
will allow youth, with the support of Plan, to monitor 
and evaluate community and government follow-up 
and progress with regard to water and sanitation im-
provements (Plan, 2013). Mapping activities overall 
have become so popular in development work that 
the website crowdglobe was established to collect 
and document examples and resources on the use 
of crowdsourcing and maps in development and hu-
manitarian work.
Qualitative data collection
While there is a tendency to focus on quantitative 
data gathering when it comes to icTs, the use of icT 
tools to collect and analyze qualitative data is also 
being explored. For example, some mobile data col-
lection applications allow surveyors, staff and com-
munities to upload images, videos and recorded con-
versations. These can be collected and analyzed in 
ways that are similar to more traditional approaches. 
For example, the use of “tagging” – meaning those 
who create the images or video determine key words 
that explain their main points – can help evaluators 
categorize the data using software such as sense-
maker. Rating scales that assess social infrastructure 
by measuring the effectiveness and leadership styles 
of community associations and similar organizations 
can be enhanced by combining digital rating scores 
with audio recordings and photographs to compare 
ratings with what is observed in real life. 
Organizations such as the united nations Develop-
ment Programme (unDP) are integrating partici-
patory video into their M&E activities in an effort to 
obtain more qualitative information as a comple-
ment to quantitative data. The organization insight 
share has adapted the Most significant change 
(Msc) methodology (Davies and Dart, 2005) by in-
tegrating participatory video.10 in the original Msc 
method, mid-way through the M&E cycle, partici-
pants divide into story circles to share stories of sig-
nificant change. Program participants select one 
story from each circle as the “most significant” and 
turn it into a testimony or act it out as a drama. Par-
ticipants group key themes and analyze them during 
the evaluation, where the most significant stories are 
again identified and shared in an effort to maximize 
feedback and learning. insight share’s methodology 
uses participatory video rather than oral stories, and 
community members create their own video stories 
throughout the process to explore and document key 
issues faced by the community (insight share, 2012). 
strengthening randomized control trials
Randomized control trials (RcTs) are widely con-
sidered the most rigorous quantitative approach 
to impact evaluation. Their main benefit is that the 
random assignment of subjects (individuals, schools, 
communities) to the treatment and control groups 
10 Msc is a participatory monitoring and evaluation method based on 
narrative and storytelling.
ICTs are being used in randomized 
designs in a number of ways. 
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can reduce problems of selection bias that seriously 
affect non-experimental designs. 
icTs are being used in randomized designs in a 
number of ways. For example, there is a large lit-
erature on how behavioral economics researchers 
randomly manipulate written communications from 
the  government to the public in order to observe 
the impacts that wording variations have on public 
behavior.11 When the government of the united 
Kingdom began incorporating text messaging into 
its toolbox of communication methods for collec-
tion of court-imposed tax fines, it conducted an RcT 
to test different approaches and compositions of 
the text messages. The test included six variations: 
not sending a text message, sending a standard 
message, sending a personalized message with the 
amount owed, sending a personalized message with 
the recipient’s first name, and sending a personal-
ized message with the name and amount owed. 
Responses were monitored to determine how 
personalization impacted response rate, time to 
payment and size of payment made (cabinet Office 
Behavioural insights Team, 2012). similar RcTs were 
done to test the effects of different kinds of email 
messages on charitable giving (cabinet Office Be-
havioural insights Team, 2013a), and to determine 
how different messaging, pictures, and placement 
of messages and pictures would impact website 
visitors’ inclination to become organ donors (cabinet 
Office Behavioural insights Team, 2013b).
Mobile devices are being incorporated into RcTs in 
order to address challenges with experimental social 
science research, including difficulties in measuring 
long-term impact, inability to observe treatment 
effects over time, inflexible research plans, high 
costs and close-ended survey questions. A project 
in Kenya run by the Policy Design and Evaluation 
Lab of university of california san Diego is introduc-
ing mobile phones to conduct surveys in order to 
11  For example, the Behavioral insights Team (commonly known as the 
“nudge unit”) reported that changing the wording in letters to people 
who owe back taxes can significantly increase overdue tax payment 
rates. see http://behaviouralinsights.co.uk for more information.
augment an RcT that examines the impact of cash 
transfers to poor households. The project provides 
360 respondents (180 treatment, 180 control) with 
mobile phones that they can keep at the end of the 
study (allowing researchers to follow up over time). 
Respondents are compensated via the mPesa mobile 
money service. The idea is that mobile phones can 
i) allow the researchers to test the impact of the 
intervention 12 to 15 months afterwards and also 
reduce attrition and cost, ii) allow high-frequency 
(daily, if needed) data collection, iii) make surveys 
more flexible because new questions can be easily 
added, iv) reduce cost because questions are sent by 
sMs and respondents are compensated via mobile 
money, and v) allow respondents to share thoughts 
to open-ended questions (Haushofer and neihaus, 
2013).
An RcT evaluation of a sports and HiV/AiDs pre-
vention program in cape Town is conducting a trial- 
within-a-trial activity to assess whether sMs 
reminders can enhance girls’ knowledge, attitudes 
and self-reported sexual risk behaviors. A group 
of control schools receive standard HiV education. 
Within the intervention, half of the schools have 
been further randomized and their participants 
receive fortnightly supportive sMs messages. Trial 
participants self-complete questionnaires directly 
on mobile phones using the Open Data Kit survey 
software. Questions are in both English and isiXhosa, 
and can be either listened to or read (Ross, 2012).
computer-assisted personal interviewing (cAPi), 
an approach used with RcTs to improve data quality 
and reduce cost of field data collection operations, 
calls for an in-person interviewer to use a computer 
Social media monitoring tools 
and analysis of big data can help 
organizations measure how well this 
contributes to their thought leadership, 
alliance building and influence. 
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to administer a questionnaire to the respondent and 
capture the answers onto the computer. This in-
terviewing technique became popular in the 1980s 
as computers became more widespread and less 
expensive. cAPi software is now available for tablets 
and smart phones as well as for laptops and desktop 
computers. However, a 2012 comparison of paper-
based surveys and cAPi approaches noted that there 
was still limited empirical evidence on whether cAPi 
improved field operations and if it achieved better 
data than a well-designed, well-supervised pen-and-
paper operation. cAPi requires basic data quality 
control and normally needs greater up-front invest-
ment than paper-and-pen, meaning that deciding to 
go this route requires careful assessment (Goldstein, 
2012). 
nano-surveying, a technique developed by Real-time 
interactive Worldwide intelligence (RiWi), allows 
researchers to reach random samples of internet 
users. The nano-survey repurposes the uRL bar on 
the browser of any web-enabled device, creating an 
entirely new random contact point for data collec-
tion. When those searching the web type in a broken 
link, rather than getting an error message, they 
receive a mini quiz. RiWi’s proprietary software and 
algorithms capture geo-location and eliminate fake 
responses to ensure geographical representation 
relative to internet usage (including mobile, desktop 
and tablet) in any region. 
3.5  Reporting, sharing and 
learning 
icTs and social media can support a number of the 
goals related to sharing and learning. They can also 
be used for training and capacity strengthening of 
evaluators and the field in general.
thought leadership and influence 
some organizations have built an active presence on 
various social media sites and use evidence-based 
research and evaluation findings to talk about their 
work, linking to documentation and reports. similar 
to how monitoring can be built into development 
programs, social media monitoring tools and analysis 
of big data can help organizations measure how well 
this contributes to their thought leadership, alliance 
building and influence. Orphio Technologies (formerly 
Media Badger) is a company that provides services to 
for-profit, public and nonprofit groups. The company 
analyzes publicly available data from websites, discus-
sion boards and social media sites in order to provide 
insights into citizen and consumer views, including 
those on aid relief and assistance, and how well an or-
ganization is perceived by the public. 
Making results accessible to practitioners and 
policy makers 
Organizations and individual evaluation practitioners 
or firms can use blogs and online resource centers 
to make evaluation results more readily available to 
practitioners and policy makers. This helps bridge 
the gap between the academic and evaluation fields 
and those who can apply evaluation knowledge and 
learning to improve implementation and policy. 
Eldis, a website that is managed by the institute for 
Development studies, aims to share development 
policy, practice and research in a way that bridges 
the gap between practitioners and researchers. The 
site hosts free downloadable content from 7,500 de-
velopment organizations and reaches 80,000 prac-
titioners. Oxfam Great Britain’s strategic advisor 
regularly blogs about studies, research and evalu-
ation, providing analysis and insight to make these 
more accessible to practitioners and to share learning 
with colleagues at Oxfam and peers from other orga-
nizations and academic institutions.
training for the evaluation community 
A number of websites offer training and community 
forums as well as materials and resources specifically 
for the evaluation community. For example, contrib-
utors to BetterEvaluation - an international collabo-
ration established to improve evaluation practice and 
theory by sharing information - curate and generate 
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information about evaluation methods, approaches 
and options, including guides and examples that 
cross sector, organizational and disciplinary bound-
aries. My M&E, an interactive web platform that 
provides knowledge on country-led M&E systems, 
aims to develop and strengthen a global learning 
and sharing community through blogs, discus-
sion forums, documents, webinars and videos that 
can be readily accessed by M&E specialists around 
the world. Techchange, a young organization that 
offers a number of online icT4D courses, recently 
conducted a 4-week certificate course on building 
skills and strategies to plan, collect, manage, analyze 
and visualize data using a variety of technology 
tools. The course features interactive education and 
learning, and guest presentations through skype 
and Google Hangout with leading M&E practitioners, 
software developers and data scientists. 
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4
Areas to explore 
The above examples of icT use in M&E have all been 
documented or are currently being tried out by eval-
uation practitioners. A number of potential uses also 
exist that have not yet been fully explored. 
4.1 Random routes
Mobile devices could be used to improve the validity 
of methods such as randomly selecting households 
to be included in surveys. in the case of random 
routes, the smart phone could generate the instruc-
tions used to select subjects randomly and could 
also use GPs tracking to ensure that the correct 
household has been interviewed.
4.2 Reconstructing baseline 
data
icTs could play a role in improving baselines. Although 
no precise figures exist, it has been estimated that 
perhaps as high as 75 percent of program evaluations 
do not begin until the program has been underway 
for some time, and frequently the evaluation is not 
commissioned until the program is nearing comple-
tion. under these common evaluation scenarios, it 
is usually the case that no baseline data has been 
collected, making it difficult to apply pre-test-post-
test evaluation designs. A number of tools and tech-
niques have been developed to help reconstruct 
baseline data (Bamberger et al., 2012a). The most 
common techniques include: 
•	 reviewing	available	secondary	data
•	 asking	respondents	to	recall	the	situation	at	the	
time the project began (e.g. agricultural output 
and prices, time and cost of travel to school or 
work, expenditure of basic essentials)
•	 conducting	key	informant	interviews
•	 holding	focus	groups
•	 using	participatory	group	consultation	methods	
such as participatory rural appraisal (PRA)12 
(Kumar, 2002) and most significant change 
(Msc).
 
While recall is useful and often the only available way 
to obtain information on the situation at the time of 
project launch, the disadvantage of this approach is 
that there are potential biases which are difficult to 
check. For example, do farmers under or over report 
agricultural production or do families under or over 
estimate other activities, such as the number of 
hours spent collecting water. 
icTs could be used to reconstruct baseline data. 
For example, when people enroll in a program (e.g. 
housing, microcredit, child nutrition, crop insurance), 
they could be given or loaned a phone and asked to 
take photos of, e.g. their fields, their children or the 
12  see Kumar, 2002, for an exhaustive list of PRA approaches.
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kinds of food they have in their house. This could 
provide baseline data in cases where the organization 
has not been able or willing to collect conventional 
baseline data. Photos could also be taken of, e.g. the 
condition of roads or community centers. it should 
also be possible to teach women how to record the 
time they spend collecting water, preparing food, or 
caring for children, the sick and elderly. A stop-watch 
system could be used to record the start and end 
time of different activities or they could take photos. 
Travel could be recorded using GPs enabled phones. 
Applications could be developed that record visits to 
clinics, stores and other community facilities, or for 
people to record expenditures and photograph the 
products they buy or the bar codes of those products. 
Bar codes can collect information on the quantity 
and nutritional content of a product,13 which is of use 
to researchers. 
Existing studies on the importance of motivation 
and the impact of different kinds of incentive for in-
formation sharing could be reviewed to determine if 
and how best to encourage participants to provide 
information. it would also be important to review 
potential privacy issues, test the quality and veracity 
of the data provided, determine the type of training 
required for individuals to participate, and consider 
the varying levels of skill and literacy of participants 
in order to determine if these methods would be 
effective. 
4.3 Improving sample design
Quantitative evaluations must define a way to ensure 
that the sample of subjects to be interviewed or 
observed is unbiased and representative of the pop-
ulation from which it is drawn. This normally requires 
at least a three-step strategy.
Step 1. identify or use an existing sampling frame 
that includes all (or as high a proportion as possible) 
of the units in the population to be studied. This 
13  Of course, this is only possible if food is packaged and has a barcode 
and available nutritional information.
includes, e.g. individuals or households with certain 
characteristics, schools, community organizations or 
commercial enterprises. 
Step 2. use a sampling frame, to ensure that the 
sample selected is unbiased and represents the total 
population. incomplete or biased samples can limit 
the validity of evaluation findings.
Step 3. include a quality control procedure to ensure 
that interviews are conducted at the correct houses 
or locations and with the correct person.
A challenge in step 1, which is common to all evalu-
ations, not just those using electronic data, is that 
many existing sampling frames are incomplete. This 
may be because the sampling frame is out of date, it 
may intentionally select for certain characteristics, or 
it may unintentionally exclude important segments 
of the population of interest. A common and serious 
issue is that excluded sectors are often the poorest, 
most vulnerable or most difficult to reach groups. 
The challenge of step 2 is ensuring that the appropri-
ate individuals or sub-groups are selected from the 
sampling frame. inadequate sampling frames can 
seriously limit the validity of evaluation findings.
There are a number of ways in which icT can po-
tentially strengthen sample selection. For example, 
through smartphones, interviewers could access 
real-time, updated registries that have the latest 
information and lists of, e.g. house-owners, credit 
union members or schools in the sample area. Online 
maps can assist interviewers with determining how 
many individuals, businesses, schools and other 
points can be identified that were not included in 
the sample. The proportion of new units identified 
is then used to estimate the proportion of under-
There are a number of ways in which 
ICT can potentially strengthen sample 
selection. 
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representation of the original sample. Maps and GPs 
tracking can be used for quality control purposes to 
ensure interviewers are conducting interviews in the 
right locations. Where adequate sampling frames do 
not exist, samples can be selected using techniques 
such as random routes.14 
4.4 Enhancing rating scales
Many evaluations use rating scales to rate quality 
of community infrastructure (e.g. roads, housing, 
drainage, water supplies). These ratings often must 
be subjective because the scales do not provide 
precise guidance on how to determine the correct 
rating, such as how to rate if the condition of a road 
or community center is “good”, “satisfactory” or 
“poor”). 
icTs could enhance rating scales by, e.g. using 
smart phones and tablets to provide photographs 
with examples of roads that are well maintained 
versus poorly maintained, or to create checklists 
with detailed guidance on how to use each scale. 
combining these with geo-location information, for 
example, would make it possible to provide photos 
with examples of well and poorly maintained roads 
for particular locations. Ratings made by different 
data collectors could be checked online and, if there 
were inconsistencies, real-time feedback could 
be provided. Data collectors could send photos so 
that the study supervisor could check the ratings. 
For large-scale studies, it would also be possible 
to conduct inter-rated reliability assessments to 
identify potential biases or inconsistences. With 
these real-time approaches, corrections could be 
made immediately rather than at the end of the 
study, as is currently done. 
14  A random route sample is selected by giving interviewers a starting 
point in the community then giving them instructions such as: “Take 
the second street on the left and then select the third house on the 
right: then take the first street on the right and select the second 
house on the left.” As it is usually difficult to check whether the inter-
viewer is following these instructions (rather than skipping houses 
where no-one is at home or where the house is more difficult to reach, 
icTs, including geo-location tools, could offer useful quality control.
Rating social infrastructure, which involves 
community organizational capacity and social 
networks, commonly calls for assessing the effec-
tiveness and leadership styles of community as-
sociations and similar organizations. Rating scales 
can assess indicators such as leadership styles (e.g. 
participatory versus top-down), and compare male 
and female participation in meetings (not just at-
tendance, but, e.g. who speaks, who is appointed 
to committees, whose views have more influence). 
using icTs for this kind of rating would enable 
combining digital scores with audio recordings and 
photos that could help qualify the rating.
4.5 Concept mapping
concept mapping is a structured methodology for 
organizing the ideas of a group or organization 
(Bamberger et al., 2012b). it can bring together 
diverse groups of stakeholders and help them 
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rapidly form a common framework that can be used 
for planning, evaluation or both. For evaluation, 
concept mapping is often used to organize meetings 
with experts or stakeholders. Each member of the 
group lists statements that reflect the dimensions or 
outcomes that he or she believes the program should 
achieve. computer software is then used to integrate 
these statements into rating scales that can then 
be used to assess performance of the program on 
each dimension (Kane and Trochim, 2007). concept 
mapping can also be used to document people’s con-
ceptualizations of different elements, their relative 
importance and their relationship to each other.15
concept mapping is often used for:
•	 pre-test	 versus	 post-test	 impact	 evaluation	
designs (projects are rated on each dimension at 
the start and end, and may use control groups) 
•	 post-test	evaluation	with	experts	rating	changes	
that have taken place over the life of the project
•	 rigorous	 selection	 of	 case	 studies	 that	 will	 be	
explored in depth (experts rate each project on 
the scales and then cases are selected to include 
projects that ranked high and low on different di-
mensions)
•	 evaluation	 of	 complex	 programs	 where	 it	 is	
difficult to apply conventional impact evaluation 
designs
•	 evaluation	 programs	 that	 involve	 qualitative	
outcomes and impacts or processes of behavioral 
change that are difficult to measure
•	 large,	 widely	 dispersed	 programs	 with	 many	
different components and dimensions
•	 national	 and	 international	 policy	 interventions	
(e.g. un or donor-funded policies to promote 
gender equality).
icTs could strengthen concept mapping in a number 
of ways. For example, defining outcome indica-
tors and development of the evaluation dimen-
sions could be done online, software is available for 
15  Proprietary software is available to implement concept mapping. 
More information can be found at http://betterevaluation.org/evalua-
tion-options/concept_mapping. 
statistical analysis, and experts could be linked via 
internet or cellphone. internet analysis could be per-
sonalized through video conferencing, and qualita-
tive indicators could be included through audio and 
video recordings and photos. Expert ratings could 
be compared with ratings from other sources, such 
as human development and gender development 
indices.
4.6 Evaluating complex 
development programs  
Evaluation of complex programs16 is a rapidly 
emerging topic in development evaluation (Forss 
et al, 2011; Funnell and Rogers, 2011; Furubo et al, 
2013). complex programs frequently involve multiple 
funding and implementing agencies, multiple com-
ponents, multiple outcomes and multiple causal 
paths.17 A key difference between complex programs 
and complicated programs is that for the former, 
causal paths are often non-linear and outcomes have 
a high degree of unpredictability (see Box 1 for a dis-
cussion of the differences between a simple project, 
complicated programs and complex interventions). 
There is growing recognition of the limitations of 
conventional evaluation methods for the evaluation 
of complex programs but, as yet, no standard ap-
proaches have been developed that are equivalent 
to RcTs or quasi-experimental designs. 
Many evaluation texts refer to the need to adapt 
systems theories, but only limited progress has been 
made in operationalizing these theories. One partici-
patory application of systems dynamics is a systems-
based evaluation approach (Groves, 2013) that has 
been applied in the evaluation of the Zambia Anti-
retroviral Treatment (ART) strategy for addressing 
HiV/AiDs. The method articulates the interrelation-
16 For an overview of complex program evaluation see RealWorld Evalu-
ation (2012) chapter 16.
17 The Ontario smoking cessation Program (smoke-free Ontario 
strategy) is a good example of a complex program. see schwartz and 
Garcia (2011) in Forss et al., 2011 Mara and schwartz (op. cit) for a 
detailed description of the characteristics of this program.
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ship of real-life factors including perspectives and 
boundaries and how they affect implementation 
of the strategy. The approach is structured around 
three system concepts: interrelationships, perspec-
tives and boundaries. The two main forms of data 
collection are:
•	 transformative:	 facilitated	 in-depth	 participa-
tory dialogue to understand and improve the 
system for and by stakeholders, and
•	 representative:	observation	and	investigation	to	
produce a description of the system. 
The two forms of data are integrated to facilitate 
a participatory four-stage process moving from i) 
aligning pre-understandings, through ii) developing 
a shared comprehension of the dynamic situation 
and iii) providing space for arguments on the validity 
of data and the re-interpretation of inter-relation-
ships, perspectives and boundaries to iv) a move 
to action. A model is developed to describe the im-
plementation process and then used for engaging 
stakeholders in dialog and subsequent data analysis 
throughout the program cycle. 
Evaluations also face the challenge that complex 
programs often involve large numbers of different 
components, each of which uses different implemen-
tation strategies and generates different sources of 
data. implementation strategies frequently change 
and there are often problems of communication and 
coordination among agencies and programs. 
For all of these reasons, icTs may offer some 
important contributions. For example, many 
complex programs involve processes of behavioral 
change that are difficult to capture with conven-
tional methods. Photography, video, voice recording 
and behavior monitoring using mobile phones 
may be able to help. complex programs generate 
many different kinds of data, which often makes 
it difficult to integrate or to access many of these 
sources of information. icTs may be able to make 
data more accessible through integrated databases 
and hand-held devices. For example, Ministry of 
Education officials in parts of india could access in-
formation on the local education offices they are 
visiting (e.g. numbers of staff, functions, budgets, 
student enrolment) making visits more productive. 
Big data is also a potentially valuable resource for 
evaluating complex programs, and new technologies 
may be able to help channel this data for assessing 
complex programs. For example, monitoring 
changes in text messages, social network communi-
cations on issues relating to gender relations or drug 
use could help evaluators understand the broader 
picture or identify areas for further research.18 Big 
data can also organize data on climate and other 
environmental conditions, cropping patterns, 
migration patterns and other big picture data that 
can provide context on factors influencing complex 
programs. in short, complex program evaluation 
involves many elements of systems analysis which 
new technologies may be able to address. The 
inclusion of different types of icT-enabled feedback 
loops can allow for inclusion of real-time input on 
programs, their relevance and their short-term ef-
fectiveness. in turn, this information can bring a 
greater understanding of how different elements of 
a complex program are working and where the in-
tervention or approach may need to be adapted for 
improved performance.
4.7 Quantitative case study 
methods
The increasing importance of complex programs and 
the challenges of their evaluation have increased 
18  it should be noted that the ethics around accessing and using this 
type of personal data need more thought.
The inclusion of different types of ICT-
enabled feedback loops can allow 
for inclusion of real-time input on 
programs, their relevance and their 
short-term effectiveness. 
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interest in new and broader applications of case 
studies. case studies have traditionally been viewed 
as a qualitative approach that uses a relatively small 
number of cases to illustrate the different typologies 
generated in quantitative survey analysis. However, 
over the past few years, new approaches have 
been developed that permit quantitative analysis 
of studies that typically include up to 30–50 cases. 
Many of these approaches, such as configurational 
case analysis, consider each case (e.g. individual, 
household, school, community) as a unique micro-
system with its own internal dynamic. Each case 
has different components, such as different family 
members, different parts of the agricultural produc-
tion system, and different elements of a school. Each 
member of each element affects the program-relat-
ed outcomes in its own distinct way. in addition, the 
interactions among all members also influence the 
outcomes. cases also interact with other elements of 
the system being studied (e.g. the district education 
or health system, the microcredit system, the local 
farming system), as well as interacting with other 
systems (e.g. economic, political, socio-cultural). 
configurational case study analysis creates a matrix 
describing the characteristics of each case and 
records the degree to which each program outcome 
has been achieved for each case (see Table 1 for a 
simple example of a matrix). The identified configu-
rations of characteristics are always or frequently as-
sociated with the presence or absence of outcomes. 
The analysis can be done manually for small samples 
with simple descriptions of cases, or statistically for 
larger numbers of more complex cases. The analysis 
identifies the conditions that are necessary and suf-
ficient for outcomes to be achieved (Byrne, 2009). 
Looking ahead, it is likely that case-based methods 
will have increasing importance for program evalu-
ation, particularly for complex program evaluations. 
icTs may be able to assist in implementation of these 
approaches. For example, it should be possible to 
build software into a device, so that field workers (or 
researchers) can input data into the matrix, which 
can then be analyzed online, providing feedback as 
to which families/groups, etc., are likely to be most/
least successful in achieving certain outcomes. 
Real-time analysis would permit the matrix to 
be modified and could indicate extra data that is 
required on the spot, rather than having to wait 
weeks or months for data to be analyzed.
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5
New challenges and risks when 
integrating ICTs in M&E
As shown in this paper, there is potential for icTs in a 
number of areas within planning, monitoring, evalu-
ation and learning processes, and icTs are being 
experimented with in numerous exciting ways. 
However, a number of challenges and risks need to 
be kept in mind when it comes to planning for and 
implementing icT-enabled M&E, in terms of both 
evaluative approaches and capacities. 
5.1 Selectivity bias
The use of icTs brings special challenges of selec-
tivity bias. On the positive side, mobile devices or 
the internet are useful for reaching and interview-
ing groups that are excluded from surveys due 
to the cost or time required to reach them, due to 
security risks for interviewers to enter certain geo-
graphic areas, or because some groups are reluctant 
or forbidden to speak to interviewers (for example 
gang members, people who are HiV positive, women 
who may not be able to meet with outsiders). On the 
other hand, icT technologies can introduce other 
sources of sample bias because icT sample selection 
methodologies are dependent on people’s access to 
mobile devices or other icTs. 
Accessing icTs requires resources, such as funds to 
spend on airtime, internet access or electricity. in 
addition to simple access to a device, the poor and 
marginalized are often excluded from ownership and 
use for financial or social reasons. cultural norms, 
language abilities and literacy levels also affect 
a person’s access to and use of icTs. A program 
in Ghana, for example, noted that 80  percent of 
women participating in an sMs-based health 
education program required someone else to read 
and translate messages for them. in addition, some 
20  percent of the world’s population lives without 
reliable electricity, meaning that keeping phones 
charged is a challenge and affects how consistently 
reachable they are (Farmer and Boots, 2013).
in addition to basic literacy, cell-phone literacy can 
be an issue for those who do not know how to use 
new technology. For example, some programs 
allow people to access information or participate in 
different languages or use voice menus, but they 
still need to understand messages such as “Press 
#1 for Kiswahili.” Lack of access to and control over 
digital devices may mean that some groups, such as 
women, girls, children, the disabled, the elderly and 
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those with low literacy, are less able to participate in 
M&E processes that rely on them. concerns about 
possible negative outcomes or breaches of privacy 
and trust can mean that some individuals participate 
less than others. Physical security can also make 
ownership and use of certain devices problematic, 
especially for vulnerable groups or those who live in 
conflictive or high crime areas. somewhat different, 
although related, selection bias issues may exist with 
passive big data collection, as not all members of the 
sampled populations use the social network or other 
sampled sites or media.
crowdsourcing has important potential issues of 
selectivity and exclusion. some organizations use 
crowdsourcing and sMs to identify program pri-
orities and to obtain feedback on the strengths and 
weaknesses of ongoing programs and policies. if 
these channels for input are not combined with other 
ways to gather feedback, issues of exclusion become 
even more serious. in addition, when working with 
tools or approaches that rely on crowdsourcing, it is 
difficult to know how representative sampling is. The 
more information requested from participants (e.g. 
age, sex, location), the less likely participants are to 
continue participating in mobile or online surveys. 
All of the above can lead to wealth bias, urban bias, 
gender bias, age bias and other biases in terms of 
selection and representation of samples and input 
(Raftree, 2013a). There may also be sample bias 
if the right people are not sampled due to the icT 
tool selected for the data collection, especially if the 
methodology requires self-reporting. 
5.2 Technology- and tool-
driven M&E processes
Because icTs make it easier to collect certain types 
of data in a less expensive way, there is potential that 
the technology, rather than the M&E design or data 
needs, will drive the kinds of data that are collected. 
When tools drive the process, it may lack a theoreti-
cal framework to help identify what to measure and 
implementers may not think carefully about whether 
they are asking the right questions in the right way 
or testing key assumptions. The difficulties of using 
a small keyboard, for example, may mean that 
multiple choice and numerical data are preferable 
when gathering data using mobile phones (Raftree, 
2013b). Enumerators using tablets for collecting data 
in Zimbabwe tended to collect less detail when open-
ended questions were incorporated into question-
naires designed for digital data collection, compared 
with paper-based ones (Trigg, 2013). Big data relies on 
automation, meaning that quantitative data is more 
likely to be collected. some tools and methods have 
been created to help collect large-scale qualitative 
data, such as tagging videos, stories and narratives, 
and using key words to sort through and organize 
responses. However, at times, these have proven too 
complex or time consuming. in addition, questions 
remain about the validity of results and whether 
gathering quantitative data through stories can be 
considered M&E (The Rockefeller Foundation, 2012).  
Most nonprofits do not have the funds 
or the capacity to adapt open source 
software to their particular needs.
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Another problem with M&E processes that are driven 
by icTs rather than by good M&E design occurs 
when systems are designed by and tied to particu-
lar software providers. it may prove costly to make 
changes and adjustments to proprietary software, 
and the data collection may end up being locked into 
a structure that does not readily adjust to changing 
realities. At the same time, as mentioned earlier in 
this paper, most nonprofits do not have the funds or 
the capacity to adapt open source software to their 
particular needs.
A major challenge, particularly for agencies that 
have limited experience with data management, is 
that icTs make it very easy to collect information 
from many different sources. There is a risk that 
the data will be under-utilized because they are 
not linked to each other. A similar problem exists 
with non-icT data collection but the risk is multi-
plied when icT is incorporated due to greater ease 
with which data can be collected. As with any kind 
of evaluation data collection, before data collection 
begins, it is important to take the initial step of de-
veloping a plan that identifies the kinds of data that 
are required, the specific indicators, how data will be 
collected and analyzed, and how they will be used. 
The plan would also need to discuss how different 
sources of data can be linked so that parallel data 
streams are not created.
5.3 Overreliance on digital 
data
The ease and relative low cost of collecting data 
using icTs may mean that conventional (time-con-
suming and expensive) quality control measures are 
not used. Agencies may become obsessed with the 
cost savings of using digital devices for data collec-
tion and emphasize data over personal contact and 
direct observation. Over-reliance on digital data col-
lection can mean that evaluators miss the opportu-
nity to spend time on the ground, walking around 
and conducting informational conversations with 
staff and community members. They may only focus 
on what is captured on the smart-phone, running the 
risk of ignoring contextual factors such as indicators 
of wealth, family relations, community dynamics, 
leadership styles in meetings, and participation of 
women. This can reduce the data to meaningless 
numbers, with little context. 
When quantitative data is overemphasized, staff 
may learn to “game the system” by checking boxes 
to report “satisfactory progress” in order to avoid 
follow-up from headquarters (Raftree, 2013a). One 
organization that gives cash grants without any 
strings attached (unconditional cash transfers) uses 
feedback from smart phones to check that a rural 
family really does have a thatch roof (the indicator 
used to select poor families), and then checks GPs 
location to ensure the persons live where they 
claim).19 it may not be too long before people learn 
how to fool the system in order to receive cash 
transfers for which they are not eligible. 
5.4 Low institutional capacity 
and resistance to change
Organizations may not have the skills and expertise 
needed to use icTs to support their M&E goals. For 
example, they may lack experience in how to select 
the right combination of icT tools for their particular 
M&E approach. Estimating the long-term benefits 
versus the total cost of adopting a new approach 
requiring additional hardware, software and training 
can also be difficult, and delays may result when 
transitioning to a new system. A 2008 study found 
that both domestic and international nonprofit or-
19  This is the system used by “Give Directly” http://www.givedirectly.
org/ but many other organizations use similar systems
Organizations may not have the skills 
and expertise needed to use ICTs to 
support their M&E goals. 
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ganizations cited issues such as technology, training, 
budgets, program fit and unstated, yet implicit, orga-
nizational culture barriers to using icTs (in this case, 
personal digital assistants (PDAs) for data collection 
(Banga et al., 2009). At the institutional level, the use 
of new icTs requires new skills and behavior changes 
as well as an understanding of applying data and 
data management, privacy, protection and security 
to new settings, new devices and new approaches to 
data collection. Organizations may struggle to build 
capacities to take advantage of the benefits of icTs in 
the best way possible. staff may also be afraid to try 
new approaches due to fear of failure. At the same 
time, donors may push for innovation in the use of 
icTs without a clear understanding of the challenges, 
ongoing costs and need for capacity strengthening. 
This can lead to prescriptive solutions rather than a 
focus on building local institutional capacity to make 
decisions about integrating icTs where they will be 
most appropriate and relevant to the local context. 
As with any process of innovation and change, a 
number of factors impact the successful integration 
of icTs into the M&E process (Raftree 2012a, 2012b, 
2012c, 2013c). sufficient time for training needs to be 
built into the M&E plan, to ensure that all members of 
the research or M&E team are well-versed and have 
practiced using a new device or approach (Trigg, 
2013). in addition, the goal should be for local staff to 
understand and use new technologies for monitoring 
without requiring constant support, supervision and 
intervention from international staff and consultants 
(Walker Hudson, 2013).
5.5 Privacy and protection
Many organizations and technology providers are 
unaware of the ethical implications of collecting 
data via new tools and channels, or the nature of the 
privacy and protection risks that come along with 
new technologies. This results in security, privacy 
and confidentiality not being adequately addressed. 
Many development organizations are unclear about 
the ethical standards for research versus information 
or data that is offered up by constituents or “ben-
eficiaries” (e.g. information provided by people par-
ticipating in crowdsourcing or sMs-based surveys) 
versus monitoring and evaluation information. it is 
unclear what the rules and standards are for infor-
mation collected by private companies, with whom 
this information may be shared, and what privacy 
laws mean for icT-enabled M&E and other types of 
data collection. This can pose an ethical challenge 
to evaluators who wish to use new icTs for data col-
lection and do not know where to find guidelines or 
orientation to help them ensure ethical and privacy 
standards are met. it can also lead to unintended 
negative consequences.
use of icTs for data collection and M&E can put staff, 
evaluators and program participants at risk. A re-
searcher working in Zimbabwe noted that the use of 
electronic devices attracted attention and aroused 
more suspicion than the use of paper forms, and that 
enumerators were more likely to be accused of being 
journalists when they used electronic recording 
devices (Trigg, 2013). similarly, it was noted that in 
highly militarized and politically charged environ-
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ments, the use of technology for data collection can 
undermine the operation itself because smartphones 
attract attention and are often associated with intel-
ligence gathering rather than needs mapping (Tonea, 
2013). A careful, in-depth informed consent process 
is critical, even when working in less sensitive envi-
ronments. When working with participatory video for 
M&E, for example, it is important to ensure that par-
ticipants fully understand the implications of sharing 
their voices and opinions via video, that they decide 
on content and the shape of the final video product, 
and that they fully understand who may have access 
to the video now and in the future (Muniz, 2013).
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A checklist for thinking through 
ICTS in M&E
The pros and cons of integrating icTs into M&E 
processes are quite balanced and, with careful 
thought and planning, icTs can be used with success. 
Here, we provide a checklist to help evaluators begin 
thinking about how they might include icTs in their 
M&E design. 
1. Develop a quality M&E plan 
Adding new technologies to poorly designed moni-
toring and evaluation plans will not be of much 
benefit. However, a well-crafted M&E plan might 
benefit from the addition of icTs, especially if the 
icTs and the M&E plan are integrated from the very 
start of the initiative. Having a clearly articulated 
theory of change can provide guidance on what in-
formation to collect (with or without icTs) and how 
it should be interpreted. clarity as to the level and 
type of M&E that will be conducted can help identify 
the right kinds of icTs to consider: Are you monitor-
ing a project, a program or a wider initiative? Are you 
monitoring service delivery or influence? Are you 
more concerned with quantitative data or qualitative 
data or a combination of the two? What evaluation 
methodology will you be using?
2. Ensure design validity20 
When designing evaluative processes with icTs, 
it is important to be aware of the categories used 
to judge strengths and weaknesses of evaluation 
design, analysis and interpretation. The four cat-
egories that judge validity include: i) internal design 
validity: reasons why conclusions about the cause 
and effect relationship between two variables may 
not be correct, ii) statistical conclusion validity: 
reasons why conclusions about the statistical asso-
ciation between inputs and outcomes/impacts may 
not be correct, iii) construct validity: reasons why 
the constructs used to measure inputs, processes, 
outcomes and impacts may not be appropriate 
(e.g. income may not be a good construct to assess 
household wealth), and iv) external validity: reasons 
why assumptions about how generalizable findings 
from a pilot project are to different contexts may not 
be correct. 
 
20 Bamberger et al. (2012) RealWorld Evaluation has a chapter on as-
sessing the validity of evaluations and several appendices with check-
lists that can be used to assess the validity of a particular evaluation.
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3. Determine whether and how new Icts can add 
value to an M&E plan 
Although it is common to start with the technology 
and ask what can be done with it, one should start 
with the M&E plan and ask where new icTs can add 
value or help improve the design, who the different 
stakeholders are in the M&E process, and what type 
of icT would be most useful. in addition, the fact that 
more data can be collected more quickly through the 
use of icTs does not mean that all the data will be 
of use. Organizational capacity is needed to analyze 
data as is the will to use the data for adapting and 
modifying program approaches according to what is 
learned. 
4. select or assemble the right combination of 
Ict and M&E tools 
no single icT or M&E tool is likely to offer everything 
that an organization or evaluator is looking for. in 
addition, most M&E specialists do not know what 
questions to ask when trying to find the right icT 
tools. Hidden costs, technical support and training 
needs must be worked out in order to determine 
whether the return on investment makes integra-
tion of icTs worthwhile. if the M&E goals are clear, 
a number of applications, tools and devices can be 
used to collect different types of information that 
feed into the overall process. creating brand new, 
bespoke tools and applications for a specific M&E 
process may not be advisable, given the range of 
available applications. it might be best to consider 
systems that gather data in common formats that 
are easily shared, have available support for ongoing 
maintenance and conform to open data standards. 
However open source also requires resources and 
the capacity to adapt it to an organization’s needs.
5. Adapt and test the process with different 
audiences and stakeholders 
The right combination of icT and traditional tools 
will depend on who will collect the data and who 
will use the data. understanding the context, con-
nectivity and capacity of these different audiences is 
critical during development of the icT-enabled M&E 
process. Testing tools and data collection early in 
the process with a group of users can help identify 
areas where adjustments to tools, applications and 
processes are needed before conducting large-scale 
data collection or roll-out. As part of this process, 
keeping in mind the questions: “M&E for whom?” 
and “M&E for what?” can help ensure that the data 
collected meets the needs of the various stakehold-
ers, whether they are donors, community members, 
program managers, government, or a combination 
of these and others.
6. be aware of differing levels of access and 
inclusion
One of the premises of including icTs in the M&E 
process is that they can help expand access and 
promote greater inclusion for the most marginalized 
members of the community. However, challenges, 
such as irregular access to electricity, poor connec-
tivity, the cost of devices and providing content in 
local languages, mean that inclusion is not a given. 
As with any kind of community process, a key con-
sideration is how to manage power dynamics and 
ensure that everyone has an equal chance to partici-
pate and provide input. combinations of M&E tools 
and channels should consider local context, levels 
of access and network coverage of those collecting 
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and using the data. context assessments should 
also include an understanding of how and whether 
communities use different kinds of icTs (e.g. is voice 
or sMs preferable if relying on mobile phones), the 
languages and scripts that are available on different 
devices, which sources of information different 
groups within the community trust, and cultural 
concerns such as attitudes about women and girls’ 
use of technology (Walker Hudson, 2013).
7. understand motivation to participate in M&E 
activities
Motivation and incentive can impact the timeliness 
and quality of data collected during monitoring and 
evaluation. When data are being collected from 
community members, it is important to develop 
ways to feed the data back to them so that the data 
collection process will not be only “extractive”. The 
same is true for frontline staff who are expected to 
provide M&E data. Opening ownership and sharing 
M&E data so that different stakeholders can use it for 
decision-making can help improve responsiveness, 
but privacy and risk need to be analyzed first. When 
broadening the M&E process and using approaches 
such as sMs reporting and voluntary “crowdsourced” 
input, a good understanding of motivation is critical. 
As found in one 2012 study, participant motivation, 
not technology, is the biggest constraint to effective 
crowdsourcing (Findley et al., 2012). 
8. Ensure privacy and protection 
The range of new tools available for data collection 
is wide, but those collecting data may not be aware 
of new privacy and security risks that come with 
them. Little documentation is currently available 
for those wishing to improve their understanding 
of the potential risks with icT-enabled approaches 
to M&E. Yet, maintaining secure databases and 
taking care that digital data is protected is extremely 
important, especially when working with vulnerable 
populations, or in situations where corruption may 
be present or where conflict could be exacerbated 
by the M&E process. Having very clear and updated 
informed consent processes in place is critical.
9. try to identify potential unintended 
consequences
in the push to promote innovation and icTs, advocates 
promoting the benefits of emerging technologies 
tend to ignore the potential for unintended conse-
quences that can result from introduction or use of 
icTs. Domestic violence has been shown to increase 
in some cases when women are given mobile phones 
and men fear that they may use them to develop re-
lationships with other men (Kutoma, 2010). smart 
phones may allow already powerful members of 
society to increase their power (stahl et al., 2010). 
involving local staff and communities in an assess-
ment of potential risks and keeping a close eye on 
what is happening outside the actual M&E work is 
critical for identifying potential unintended conse-
quences and addressing them quickly if they happen.
10. build local capacity 
Often icT-enabled initiatives focus on top-down, ex-
ternally created “solutions” rather than building on 
local systems and processes, or working with local 
partners. increasing the participation and improving 
the capacity of local evaluators and local partners is 
needed for high quality, sustainable M&E. in addition 
to finding and supporting local partners, capacity 
can be enhanced through video and online courses 
for evaluators, and social media platforms can be 
used to help local evaluators connect and share good 
practice, learning, failures and materials. Again, 
these tools will only be useful if they are accessible 
and tailored to the context of evaluators.
11. Measure what matters 
Results-based, data-based focuses can be biased 
towards the “countable” and leave out the complex-
Smart phones may allow already 
powerful members of society to increase 
their power.
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ity and in-depth analysis made possible through col-
lection of qualitative information. Many of the most 
common icT tools used for M&E are designed to 
collect increasingly larger amounts of quantitative 
data. However efforts should be made to ensure that 
the M&E process also includes qualitative feedback 
where indicated.
12. use and share M&E information effectively 
Data visualizations during monitoring can be of 
enormous support in making decisions about 
program modifications and budget allocation, but 
it is important to ensure that data visualizations are 
not a goal. Rather, use of data to support decision-
making is the important part. Real-time data and 
dashboards that allow program managers to keep 
up-to-date on progress are possible with new icTs, 
yet these need to be accompanied by appropri-
ate decision-making channels and authority levels. 
sharing evaluation results can be of great value to 
organizations and the wider field of development, 
and social media platforms can play a big role in 
engaging practitioners with evaluation results and 
in helping evaluators understand practitioner experi-
ences. it is important to think through and map out 
the different levels of data that will be collected – 
from mobile phone to crowdsourced or self-reported 
data, to an Mis, to a dashboard, to social media – 
and how existing data can be linked to other existing 
datasets. Without this, time and resources will be 
wasted collecting data that are similar, but not very 
useable by colleagues and partners. 
Social media platforms can play a 
big role in engaging practitioners 
with evaluation results and in helping 
evaluators understand practitioner 
experiences.
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